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—The Radio Man’s 


Postal Information—1931 Record of Engagements, Appointments, by Days (182 pages) Place for Keep- 
ing Tab on Things to be Done (Memoranda )—Alphabetical List of Customers’ Names and Telephone 
Numbers—Record of Monthly Income and Expenses—Records of Notes, Dues and Future Expenses— 
Records of Insurances and Payments—Interest Calculations and U. S. Interest Laws—Cash Discount 
Savings—Table of Dozen and Single Prices—Table of Time Payment Plans—etc., etc. 

There are sample advertisements that will give a professional tone to your advertising, and also a chap- 
ter on how to pep up business the year ‘round 


No Radio Man can afford to be without the book. It will give him knowledge which he cannot get 
in any other way. It will help him in his business, through the commercial advice and informa- 
tion contained in its pages; and, most important of all, it will stop money losses by providing 
ample space for recording all business transactions day by day. 


Every item in the OFFICIAL RADIO BUSI- 
NESS-LOG AND GUIDE is compiled with the 
one thought in mind: How can the man engaged 
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leatherette, is a most useful desk tool for 
everybody connected with the Radio Trade. 
The OFFICIAL RADIO BUSINESS-LOG AND 
GUIDE has been especially planned and laid out 
for the Radio Man—the Executive, the Engineer, 
the Radio Dealer, the Service Man. 
A wide variety of radio data, of constant reference 
value to the man engaged in the radio business, has 
been compiled for this first OFFICIAL RADIO 
BUSINESS-LOG AND GUIDE. 
addition, conveniently arranged spaces for listing 
appointments, engagements and personal records; 
business references ; commercial information; diary 
and memoranda sheets, etc. 


in 


Here are a few of the features contained in the OFFICIAL 
RADIO BUSINESS-LOG 
Radio Dealers—Population of States and Big Cities 
Store Operating Expenses 
turers—List of Vacuum Tube Manufacturers 
Parts Manufacturers—Bookkeeping Information for Radio 
Men—Underwriters’ Rules—Code for Electrical Workers- 

Radio Service Man’s Information—Useful Radio Reference 
Formulas—Tube Data Chart 
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Retail 
List of Radio Set Manufac- 
-List of Radio 


-Tables of Schematic Sym- 


bols and How to Use—Table of Broadcast Stations 
Receiver Designs—The Service 
Workbench and Test Table 


The Service Car—The Busi- 


We will accept your pre- 
publication order at the 
special price of $3.00, 
and we will gold-stamp 
your name on the cover 
of the OFFICIAL RA- 
DIO BUSINESS - LOG 
AND GUIDE if you 
will mail your order at 
once on the coupon be- 
low. Once the book is 
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ET into the rich field of Radio via 

the Radio Training Association. Radio 
manufacturers, distributors, dealers are all 
eager to employ our members because we train 
them right, and qualify them for the positions that 
require better trained men. 


So great is this demand from Radio employers that 
positions offering good pay and real opportunity 
are going begging. If you want to cash in on Radio 
quick, earn $3.00 an hour and up spare time, $40 to 
$100 a week full time, prepare for a $10,000, $15,000, 
$25,000 a year Radio position, investigate the 
R. T. A. now. 





Special Attention to Radio 
Service Work 


Thousands of trained Radio Service Men are needed 
now to service the new all-electric sets. Pay is 
liberal, promotions rapid. The experience you re- 
receive fits you for the biggest jobs in Radio. The 
R. T. A. has arranged its course to enable you to 
cash in on this work within 30 days! 


Mail Coupon for No 


Memberships that need not—should not—cost you a cent 
are available right now. The minute it takes to fill out coupon 
at right for details can result in your doubling and trebiing 
your income in a few months from now. If you are ambi- 
tious, really want to get somewhere in life, you owe it to 
yourself to investigate. Learn what the R. T. A. has done 
for thousands—and can do for you. Stop wishing and start 
actually doing something about earning more money. Fill 
out the coupon and mail today. 


Radio Training Association of America 
Dept. RCA-5, 4513 Ravenswood Ave., Chicago, Ill. 
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LET US TRAIN 
YOU AT HOME 
FOR 8/G PAY JOB 
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Would you like to work “behind the 
scenes at Hollywood, or for a talking 

picture manufacturer? R. T. A. training quali- 
fies you for this work. Television, too, is included 
in the training. When television begins to sweep 
over the country, R. T. A. men will be ready to cash 
in on the big pay jobs that will be created. 


Expert Supervision 

Lifelong Consultation Service 
As a member of the Association you will receive 
personal instruction from skilled Radio Engineers. 
Under their friendly guidance every phase of Radio 
will become an open book to you. And after you 
graduate the R. T. A. Advisory Board will give you 
personal advice on any problems which arise in 
your work. This Board is made up of big men in 
the industry who are helping constantly to push 
R. T. A. men to the top. 
Because R. T. A. training is complete, up-to-date, 
practical, it has won the admiration of the Radio 
industry. That’s why our members are in such 
demand—why you will find enrolling in R. T. A. 
the quickest, most profitable route to Radio. 


-Cost Training Offer 


Fill Out and Mail Today! 


Radio Training Association of America, 
Dept. RCA-5, 4513 Ravenswood Ave., 
Chicago, IIl. 
Gentlemen: Send me details of your No- 
Cost Training Offer and information on how 
to make real money in Radio guick. 
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MULTIPLE RADIO AND SOUND INSTALLATION. No 
hotel is now complete without radio, as well as light and 
water, connections in every room. ‘The methods of obtaining 
centralized radio reception and distribution of programs, in 


use in big new hotels, will be explained and pictured. 


SHORT-WAVE CONVERTERS. The increasing interest in 
short-wave broadcasts has stimulated the popular demand 
for converters which can be connected to a regular broad- 
cast receiver, and utilize the high amplification and excellent 
quality of audio output which the latter affords. Several 


will be described. 


RADIO AS A GUIDE TO AVIATORS. The problems of 
guiding aircraft, not merely along the established lanes of 
traffic, but in the most delicate operation of all—landing, 
especially under conditions of poor visibility—have been 
worked out by the Bureau of Standards to a remarkable 
extent. New and ingenious devices will be shown. 


MEASURING INDUCTANCE AND CAPACITY. Methods 
and test apparatus, for the service workshop and the experi- 
menter, will be put in simple form. 


And many other interesting and practical articles for the 
Service Man, the experimenter, the set builder and the 
radio fan. 
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SERVICING sets. 


manufacturers, 
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in Radios Newest Fields 





J. E. SMITH, President, 





Earn the Higher Salaries This Specialized Training Fits You For. 
Ill Train You at Home in Your Spare Time for the Better Jobs 
in the Most Important Branches of Radio. Send for My Free Book. 


’ Get This FREE Book 


It tells all about the many new 
opportunities in Radio and how I 


make money on the side repairing, installing, 
selling Radio sets in your neighborhood. My 
50-50 method makes learning at home easy, fas- 
cinating, practical. G. W. Page, 2210 Eighth 
Ave., S., Nashville, Tenn., writes: “I picked up 
$935 in my spare time while studying.”’ I send 
you eight laboratory outfits that make clear the 








National Radio Institute, give you Special Advanced train- basic principles of whatever branch of Radio 
the man who has directed ° e . you choose—and show you how to service prac- 
he pd a Study —. ing in the five branches pictured , tically every type of receiving set made. N. R. I. 
Radio Industry than any above. Mail coupon below. “a; , course is the only training that enables you to 
other man in America, ‘ wo Fad become a Certified RADIO-TRICIAN, 

HE well-trained specialists are the fellows making opportunities in Radio, including up-to- You Don’t Risk A Penny 


who get the best jobs, men. And believe me 

the newer branches of Radio are in tre- 
mendous need of fellows with specialized train- 
ing. Opportunities are growing greater every 
day! Talking Pictures and Public Address Sys- 
tems, Television, Aviation and other new fields— 
offer untold success possibilities to highly trained 
Radio men. And NOW is the time to get in on 
the ground floor and grow up with these latest 
Radio developments. 


Revised Free Book Points Out 
Good Pay Jobs 
Every fellow who wants to get ahead and 
make real money in Radio should send for the 
latest edition of my new book—‘Rich Rewards 
in Radio.” It is chuck full of facts on the money- 








“N. R. I. is Best” 

“7 get more work than_any other Radio 

man in this city. The N. R. 1. course is 

by far the best. You may _be interested 

to know that my friend, E. W. Novy, 

N. R. 1. graduate, is with the Vitaphone 

people. Graduate S. F.. Clark is with 

\ the Air. Mail Service.""—Lawrence J. 
Vanek, Box 91, lowa City, lowa. 


“Thanks To N. R. 1.” 


**] made more money through taking your 
course than 1 ever did before—over $3,000 
since starting the course about a year ago. 
At present I am employed as_ Service 
Man by R. C. A. Photophone, Inc., in- 
specting their Talking Motion Picture 
equipment installed in theatres. To get 
and hold such a_ job a man has to ‘Fnow p 
his onions,’ and ] do thank the N. R. ."—S. L. 
Mahaffey, 28 8. Ninth St., Salt Lake City, Utah. 


date information on fascinating new develop- 
ments. Moreover, my book tells how quickly and 
inexpensively you can become an expert in any 


I back up my training with a signed agree- 
ment to refund every cent of your money if, 


after completion, you are not satisfied with the 
leld « g r » 50-5 ' ac. ; . . 
field of Radio through my 50-50 method of prac- Lesson and Instruction Service I give you. That 


tical home-study training. In addition, my course is why I urge you to send for my new free 
gives you extra specialized training in Television, ook which tells all about my ; 
Aircraft Radio, Broadcasting, Commercial and eouree how little it pes the 
Ship Radio Stations, Sound Pictures and Public good jobs it prepares you for 
Address Systems, or Advanced Radio Merchan- and how my hee ment De- 
dising and Servicing, without extra charge. partment helps ry ‘get a job 


after graduation. The cost is 
Many N. R. I. Men Make low 


and my terms are easy. 
$2,500 to $5,000 a Year Mail the coupon NOW! 

Many of my graduates now earn $50 to $100 
a week and more, and you may do even better, 
for Radio is invading so many industries that 
thousands of trained men will be needed to carry 
out this and future expansion. Talking Pictures 
already pay as much as $75 to $200 a week to 
the right men with Radio training. Aviation is 
needing more and more trained men for good 
jobs on the ground and in the air. Television 
any day now may call for hundreds of trained 
Radio men for development work leading to fame 
and fortune. And think of the opportunities 
today for well-trained men to earn, $50, $75 to 
$100 a week with broadcasting staticns, ship- 
ping companies, set manufacturers, jobbers, 
dealers and in a sales and service business of 
their own. With automobile radios and low- 
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opportunities should be greater than ever. t 
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I teach you to begin earning almost at once. t 
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General view w of one one section of our Service Department, showing students doing actual work on various Radio Receivers 


LEARN RADIO-TELEVISION 


NOT By BOOKS Or CORRESPONDENCE- By 


Don’t spend your lifeslavingaway in some dull, 

hopeless job! Don’t be satisfied to work for a 
mere $20 or $30 a week. Let meshow you howto 
make real money in Radio—the fastest-grow- 
ing, biggest Money-Making Game on earth! 


Golden Opportunities 
Paying $60, $70 and Up a Week 


Jobs as Designer, Inspector and Tester paying $3,000 
to $10,000 a year—as Radio Salesman and in Service 
and Installation Work, at $45 to $100 a week—as Oper- 
ator or Manager of a Broadcasting Station 
at $1,800 to $5,000 a year—as Wireless 
Operator on a Ship or Airplane, asa Talk- 
ing Picture or Sound Expert—THOU- 
SANDS of OPPORTUNITIES LEADING 
to SALARIES of $60 A WEEK AND UP! 


NO BOOKS -- NO LESSONS 
All Practical Work 


Coyne is NOT a Correspondence School. 
Wedon’t attempt to teach you from books 
or lessons. We train you on the finest out- 
lay of Radio, Television and Sound equip- 
ment in any ‘school—on scores of modern 
Radio Receivers, huge Broadcasting equip- 


Talking Picture and Sound Reproduction equipment, 
Code Practice equipment, etc. You don’t need ad- 


vanced education or previous experience. We give 
you—right here in the Coyne shops—all the actual practice and 
experience you’ll need. And because we cut out all useless the- 
ory, you graduate as a Practical Radio Expert in 10 weeks’ time. 


TELEVISION 


IS NOW HERE! 


And Television is already here! Soon there'll 
be a demand for Thousands of Television 
Experts! The man who learns Television now 














ment, thevery latest Television apparatus, 





Instructor explaining principles and operation of a Talking Picture Machine 
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HE first volume of the Handybook 

contains a tremendous amount of 
the most important servicing data of 
every kind—hundreds of illustrations, 
wiring diagrams, and dozens of charts 
on every conceivable subject pertaining 
to radio sets, tubes, line voltages, etc. 
This book contains live “meat” from 
start to finish, and only practical in- 
formation on which every radio man 


$9.00 


Per Copy 
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can cash in on immediately. 

Just to give you an idea of a few of 
the subjects covered in this book, we 
mention the following: 

Prescriptions of a radio doctor 
Modernizing old receivers 

Operating notes for Service Men 
Service Men’s data 

Servicing automobile radio installations 
Curing man-made static 

Causes and cure of radio interference 
Notes on repairing “B” power units 
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GERNSBACK PUBLICATIONS, Ine, 


Dept. RC-53t 

96-98 Park Place, New York, N. Y. 

As per your offer, T enclose herewith remit 
tance of $2.00 (Canada and foreign $2.25) 
which pays the entire amount on your new 
book entitled RADIO SERVICE MAN'S 
HANDYRBOOK with Addenda Data Sheets, 
in looseleaf form, as described in RADIO- 
CRAFT. 
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Service Man’s HANDYBOOK 


with Addenda Data Sheets 


Constructional data on laboratory equipment 

A portable radio testing laboratory 

Servicing with the set analyzer 

What and how the Service Man should sell 

Helping the Service Man to make money 

How to become a Service Man 

Servicing broadcast receivers 

All about vacuum tubes, and vacuum-tube 
data 

Special radio Service Man's data 

Dozens of radio service data sheets 

And hundreds of other similar subjects 


Contributions by 
Foremost Radio 
Authorities - - 


C. W. Palmer 
Leon L. Adelman 
Sylvan Harris 
Bertram M. Freec 
Julius G. Aceves 
C. W. Teck 
Paul L. Welker 
H. Weiler 

J. E. Deines 

F. R. Bristow 
and many others 


A NEW 
A IDEA 


Every Service Man 
every radio man, every 
radio experimenter and 
every radio professional 
usually records his 
own notes, draws his 
own circuits and writes 


down his own obser’ 
vations and his own 
data. For these rea’ 
sons, the RADIO 


SERVICE MAN’S HANDYBOOK, with Addenda Data Sheets, has been made in loose 


leaf form. 
side and logarithmic ruled on the other. 
place in the book. 


There is supplied with this book a special 48-page section, square-ruled on one 
These sheets are transferable to any desired 
On these sheets diagrams, charts, etc., are easily recorded and 


material from other sources can be pasted in this looseleaf section for future reference 


The total number of pages is 200 and a wealth of radio material is contained therein 


Nothing like it has ever been published before. 
with a semi-flexible red cover with gold stamping. 
OFFICIAL RADIO SERVICE MANUAL. 


The size of the book is 9 x 12 inches 
It is in looseleaf form similar to the 
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Money [n Amplifiers 


By Hugo Gernsback 


N the same mail, the other day, I received two let- 
ters: one from a young man who is “through with 
radio,” as he claims that there is no longer any 
money in it and that he did not see any future in 

it. The other letter came from another reader, in a 
small Mid-western town, who wrote us for some techni- 
cal information and, in closing his letter, mentions the 
fact that last season he made over two thousand dollars 
in installing public-address audio amplifiers. 


It seems to us from the latter letter, and from many 
others that are constantly being received, that there is 
still a good deal of money to be made in radio, if you 
have a little ingenuity and go after business. Radio, 
like any other trade, is not a miracle worker and will 
not drop money into the lap of those who wait for it 
to come to them. You must go after it and make an 
effort. The coming summer season should prove a 
particularly rich ground for the ambitious radio man 
who wishes to make some real money; and this will 
be less difficult than it might seem. 


Audio amplification, or the so-called public-address 
system, is still in its infancy; and many installations 
are yet to be made, where they are urgently needed. 
A little educational talk with the right prospect will 
invariably effect a sale. And it should be noted that 
a sale here usually runs into quite some money, and 
the profit for the radio man is very satisfactory. 


Audio-amplifier public-address systems can be used 
with great benefit in many places today, for all sorts 
of different purposes; and the writer is safe in saying 
that the surface has not as yet been scratched. 


Recently a manufacturer of amplifiers compiled a 
representative list of applications of public-address 
units, and the list here is only a partial one: 


Airplanes, amusement parks, apartment houses, audi- 
toriums, athletic fields, bathing beaches, banquet halls, 
haseball parks, brokerage offices, cabarets, charitable 
institutions, churches, clubs, conventions, dancing 
schools, encampments, factories, fairs, filling stations, 
flying fields, football games, hockey matches, home en- 
tertainments, hospitals, hotels, ice skating rinks, merry- 
go-rounds, motor cars, open-air assemblies, orphan 
asylums, paging systems, polo games, railroad depots, 
race tracks, regattas, receptions, restaurants, roller skat- 
ing rinks, sanitariums, schools, stores, summer resorts, 
swimming pools, veterans’ homes and carnivals. 


During the summer time there will be large rewards 
for the industrious radio man who can make installa- 
tions of public-address systems in amusement parks, 
athletic fields, baseball parks, fairs, hotels, summer 
resorts, and the like. There is hardly a place today 
where people gather, in which a public-address system 
cannot be installed to advantage. Summer hotels, par- 
ticularly, need entertainment for their guests; and it is 
a simple matter to hook-up an amplifier system to the 
radio, which is already there, in order to bring dance 
music and other entertainment to the ballroom, ete. 


Then, of course, no public-address system is com- 
plete without its phonograph unit. While the radio is 
satisfactory in most cases, it is often necessary to supply 
entertainment in the form of dance music (which can- 
not always be obtained, at any hour on the radio) and 
it is here that the phonograph, with its electrical pick-up 
connected to the amplifier system, works wonders by 
means of a simple throw-over switch. Incidentally, 
additional profits are to be made by the radio man in 
supplying such an electric-phonograph installation in 
conjunction with the audio amplifier system. 


[he list which we have given above is of course 
incomplete ; for every day new and ingenious uses are 
found for audio amplifiers. 


Last summer, at one of our Atlantic beaches, an 
enterprising radio man hired a motorboat and installed 
in it a powerful amplifier system. He ran the boat 
back and forth for a few miles and gave the bathers. 
not only music that was audible above the roar of th 
surf, but music that could actually be heard well for 
half a mile. Between numbers, he filled in with an 
nouncements which stated that the program was being 
given through the courtesy of a local department store ; 
and he had no trouble to sell this advertising time to 
a number of merchants of the seaside resort. The 
installation did not cost a great deal and the enterpris 
ing radio man actually cleaned up a very neat sum 
during the summer; so much, indeed, that he will 
extend his activities during the coming season to other 
beaches as well, by operating two more motorboats with 
their attendant amplifier systems, all purchased from 
the profits made last season. 


his is only one of the more successful ideas whereby 
a great deal of money can still be made out of radio, 
if you only know how to go about it. The rest is easy. 
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Service Men’s Department 


This department is about the Service Man, for the Service Man, 


and largely by the Service Man. 


Its contributors are practical 


men, and we invite every Service Man in the country to tell about 


RESISTANCES AND COLOR CODES 
By John F. Rider 

V I. have recently completed a listing of 

V the colors used to designate the re- 
sistances used in radio receivers. Unfortu- 
nately, there is such a plurality of colors 
cmployed by different organizations, to des- 
ignate similar resistance units, that a list- 
ing is not possible at this time. We make 
mention of this fact in order to clarify the 
that the 
ployed by some manufacturers are the same 
number of manufacturers. Such is 
Any one listing is applicable 


idea resistance color codes em- 
for a 
not the case. 
to that manufacturer only. 

A somewhat similar situation exists in the 
color coding of connection cables. *In this 
respect, however, greater similarity is to be 
found, at least number of radio 
receiver manufacturers; although this num- 
ber do not by far constitute the major por- 
tion of the organizations who make radio 


among a 


receivers. Furthermore, the color-code desig- 
nations described as general have been found 


to be more applicable to old) rather than 
the recent models. However, we wish it 
understood that the statements to follow 


are general, and not specific for all radio 
manufacturers, 

Investigation of a large number of radio 
receivers and wiring diagrams, representing 
the products manufactured between 1927 and 
the end of 1929, show that the “B+” cables 
were of four colors, namely “Brown,” “Red,” 
“Maroon and Red” and “Maroon.” In some 
receivers, Which made use of four different 
values of plate potential, the highest was 
“Brown” and the was “Maroon”; 
the other colors for the intermediate 
and low voltages respectively. Now, very 
few receivers make use of four different 
values of plate voltage and “Brown” as the 


lowest 
with 


highest “B-+-” lead was not common, ‘The 
most frequent combination starts with 


“Red” as the maximum “B--” and employs 
the remaining colors for the intermediate 
and the lowest voltages respectively, follow- 
Brown is 
not used. In “Pink” re- 
placed “Red”; in fact “Pink” as the maxi- 
mum high-voltage “B-+-” lead is used in the 
majority of the Zenith receivers. The com- 
bination of “Red,” “Maroon and Red” and 
“Maroon” is popular in a very great num- 
ber of RCA and Victor being 
used for the highest, intermediate, and low 


ing the color sequence named. 


some instances 


receivers; 


plate voltages respectively. 

The filament circuits in the receivers which 
read and the the 
plate circuit, make use of “Green,” “Blue,” 
“Yellow.” “Black with Yellow tracer” and 
“Black with Brown tracer” colors. In turn, 


use colors akin to red in 


the receivers which make use of “Pink,” 
“Yellow” and “Blue” for the plate cir- 
cuits, indicating from highest to lowest 


his own experiences of all kinds. 


Edited by JOHN F. RIDER 








R. JOHN F. RIDER, who passes 
upon all the material submitted 
| for publication here, in the Service 
Men's Department, is a radio engineer 
of the first rank who has devoted much 
energy to the popularization of tech- 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service Men. 











“B+,” employ “Brown,” “Red” and “Green” 
in the filament circuit. With very few ex- 
ceptions, Zenith is the major organization 
to employ “Yellow” in the plate circuit. As 
a general rule this color is associated with 
the filament circuit and, in battery receiv- 
ers, was at times used as the “A-+” cable. 

It might be of interest to quote color 


code standards adopted in 1927 and the ra- 
dio receiver manufacturers who were mem- 
The majority 
show 


ber companies at the time. 
of the color 
codes, but quite a large number of the old 
receivers’ schematics are without such data. 
(The data are secured from the NEMA 
Radio Standards Handbook.) 

For conductors that are individual to one 
circuit only: “A+,” Yellow; “A—,” Black 
with Yellow tracer; “B+” Max. Red; 
“B+” Int., Maroon and Red; “B+” Det., 
“B—" Black with Red = tracer; 
Green; “C—(low), Black and Green; 


new wiring diagrams 


Maroon; 
“C4” 


“C—”" (max.), Black with Green tracer; 
Loud Speaker (high side), Brown; Loud 
Speaker (low side), Black with Brown 


tracer. 

The manufacturers who were members, as 
recorded in the NEMA Handbook, are: 
Acme Apparatus Co.; Amrad Corp.; At- 
water Kent Mfg. Co.; Colonial Radio Corp.; 
Crosley Radio Corp.; Dayfan Electrie Co.; 
Freed-Eisemann Radio Corp.; Charles 
Freshman; A. H. Grebe & Co., Inc.; Howard 
Radio Co.; Kellogg Switchboard and Sup- 
ply Co.; Wm. J. Murdock Co.; Philadelphia 
Storage Battery Co.; Radio Corporation of 
America; Steinite Radio Co.; Sterling Mfg. 
Co.; Stromberg-Carlson Tel. Mfg. Co. 


Although the Victor organization is not 
listed, a large number of their receivers are 
wired according to the aforementioned stand- 
ard code. As a contrast, the color code in 
a large number of the Atwater Kent bat- 
tery models is somewhat different from the 
standard listed, and is as follows: “A+,” 
Red; “A— B—,” Black; “B+,” max., 
Brown; “B+” low, Yellow; “B+” Interme- 
diate, White; “C—,’ Green with Yellow 
tracer. 

The use of the Red for “A+” and the 
Black for “A—” 
ber of battery receivers made by many man- 


is common in a large num- 


ufacturers; it is also true of a large num- 
ber of the Federal series-filament A.C. re- 
ceivers. In fact, these receivers correspond 
to the listing shown for the Atwater Kent 
battery receivers, with the sole exception of 
the use of a Blue wire for the “C 
of Green for the power tube’s filament cir- 
cuit, which is A.C. operated. 

It is also significant to note that a com- 
bination of color used in 
of the early Freshman receivers. The maxi- 
‘B+” cable was Blue with White 
tracer, and the low “B-+-” cable was Brown. 


” and 


codes was some 


mum 


In some of the D.C. electric receivers, the 
maximum “B-+ lead was according to the 
NEMA standard, with the exception of the 
detector plate lead which was Black with 
Red tracer. 

Old Amrad receivers used a combination 
of Red, Blue and Brown for the high, in- 
termediate and low plate voltages. Yellow, 
Green and Slate were the colors used in the 
filament circuits. 

Stewart Warner made use of Black, Black 
and Yellow, Black and Red, and Brown for 
the filament circuits in a large number of 
A. C. receivers and Gray, Red and Maroon 
for the three values of plate voltage; with 
Gray as the highest and Maroon as the low- 
At times Green “B—” and in 
other cases Green was used in the filament 
circuit. 

Fada, as a general rule (although not so 
in every case), follows the standard as set 
forth in the NEMA Handbook. 

It might be well to mention that Red as 
used in the Zenith receivers is invariably 
with the filament circuit, being 
“A-+-” in battery receivers and one ef the 
filament circuits in the electric receivers. 


est. was 


associated 


As a summary, we would suggest that the 
color code for any one type of receiver man- 
ufactured by an organization be recorded 
and checked against several types of receiv- 
ers made by that organization. Since no 
one code is common to all, it is necessars 
to compile color codes according to the 
manufacturers and according to years or the 
types of receivers. This is now being done 
by the writer and will be offered at some 
future time. 
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Operating Notes for Service Men 


What kind of noise annoys a Service Man? The kind that is 
always in the last place he looks for it. Here are a few hints on 
trouble-shooting and kindred subjects. 


RECENT case of noisy reception 
on a Stromberg-Carlson “54” re- 
ceiver proved puzzling for a_ time. 
The interference was _ definitely 
proven to be due solely to some internal 
defect. The aerial was disconnected, then 
the ground; the first R.F. screen-grid tube 








DET. ¢10-MILLIHENRY “B+ RF. 
‘o 
“BYAF 3 - 
AND PACK 3 DET.SG+ 
. * 
RSS 
* “7 
REt 
SCREEN 
GRIDS 











+] 
| U__ 


oO. 
TOCATHODES 
oes 2n0. RE 








FIG. i 

















Left, Stromberg-Carlson “654” detector output. 

Right, Colonial “33AC” voltage-divider connec 

tions: R4, 11,000 ohms R5, 60,000; R6, 

50,000; R8, R9, 750,000 each; Q, “quict 
button.” 


was removed, followed by the second and 
third. However, the clicking and sputtering 
remained. When the ’27 detector was ex- 
tracted, the noise ceased; a new tube, 
known to be perfect, was inserted but with 
the same result. Noisy bypass condensers 
were then suspected but discharge and sub- 
stitution tests did not disclose the defect. 
The resistors were then examined, and _ it 
was found that the double voltage divider 
was blistering. Rocking the divider re- 
vealed the source of the trouble. The re- 
sistor sparked in operation, and caused the 
sizzling and frying sounds. 

On another occasion, the same complaint 
was encountered. The voltage divider was 
very wisely removed, but the condition per- 
sisted after a new one was soldered into 
place. A thorough test and examination 
this time showed a noisy bypass condenser 
in the detector filter; which is composed of 
an R.F. choke bypassed by two very low- 
capacity (.0005-mf.) fixed condensers (Fig. 
1). This showed up when this unit was 
shorted out while the set was in operation. 

A similar condition of interval noise and 
fading was encountered on a _ Freshman 
“Q16”" receiver. At the slightest vibration 
and for no cause (seemingly) whatsoever, 
the set would die out or become very noisy. 
A check of the entire receiver and tubes 
showed up nothing; so the set was disassem- 
bled piece-meal to determine the cause. All 
socket prongs were carefully cleaned with 
a strip of emery cloth and bent into proper 
position; every soldered joint and connec- 
tion was sweated and resoldered. The re- 
sistors were tested by pulling on them and 
by kneading the flexible wire-wound resistor, 
which made and broke circuit. A new one 
was soldered into place. (It happened to 
be the ’22 biasing resistor. On another oc- 
casion, the fault has been due to others.) 
After mounting the receiver into position, 


By BERTRAM M. FREED 


What was 
really the exact cause of the trouble is hard 


the complaint was eliminated. 
to say; but duplicating this procedure is 
practically sure to clear up fading and noisy 
reception on the “Q16.” 
Correct Placing of Receiver 

A novel experience with a Victor “45,” 
a short time ago, enabled one service com- 
pany to “kill” a great number of complaints 
that had been hanging fire for a long time. 
This set had a foud hum and, in the repro- 
duction of voice (especially bass tones) an 
echo was heard. Packs and tubes were 
changed to remove the hum, and this was 
soon reduced to a minimum; it could not 
be entirely eliminated, as this model has a 
low hum level. However, the echo furnished 
another problem. Interchanging dynamic 
reproducers did not clear up the difficulty. 
The acoustics of the room was then taken 


into consideration. A large tapestry was 
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Fig. 3 
Bottom of Majestic “50” chassis, showing two 
compensating condensers (C5, riaht, and C9, 
left). Adjustments are best made with a good 
oscillaor. 


hung on the wall opposite the set to offset 
any sympathetic vibration; the windows in 
the room were then made secure to prevent 
any vibration of the panes, panels or sashes— 
but to no avail. The next move was to move 
the receiver into another room to determine 
whether the shape of the living room was at 
fault, but the same effect was observed. 
While the Service Man was shifting the re- 
ceiver, he noticed that the echo and re- 
maining hum disappeared as he swung the 
cabinet away from the wall. This furnished 
the missing link, so to speak. The set was 
then taken back into the living room and 
installed cater-corner. Since then, similar 
complaints have been taken care of in short 
order and now all sets, when installed, are 
placed either cater-corner or about a foot 
from the wall. 

To remove the new Colonial Midget 
“Model 36” from its cabinet for repairs, it 
is necessary first to remove the dynamic re- 
producer; or the tuning dial will be bent 
out of shape. This dial is fitted into a 
rounded groove cut for it, and part of the 


speaker housing overlaps the dial. In re- 
placing the chassis, the speaker must be 
worked in along with the chassis, for the 
consolette cabinet is very small. 

A Colonial “33AC” receiver recently gave 
several Service Men something to talk about. 
The complaint was low volume; the set was 
aligned, tubes changed ind the § aerial 
checked, but only two powerful broadcasters 
could be heard. On a test for voltages, it 
was found that there was none on the 
screen-grids. ‘This, however, was blamed on 
the meter; for no set they had ever run 
across worked without screen voltage. Ex 
amination finally revealed an open section 
(middle) of the three-section voltage di 
vider located under the sub-panel of the 
chassis near the two R.F. screen-grid sock- 
ets (Fig. 2). 
resistance; but replacement was made with 
an Electrad “Type B” of 25,000 ohms, re 


his section has 60,000 ohms 


sulting in a corresponding increase in volume 
and selectivity. 


Majestic Superheterodynes 

Since the advent of supers on the com 
mercial market, perhaps the easiest of all 
to balance and align is the Majestic “50” 
series. A good many of these sets are on 
the market and many have been sold. Since 
service material on this model ippeared 
late, and no information could be had con 
cerning the many balancing and adjusting 
screws, many Service Men mistook 1.F. ad 
justments for tuning-gang verniers, and os 
cillator trimmers for antenna tuners, ete. 
This set has only one LF. stage and, con 
sequently, is simpler to adjust than many 
other supers. The very best work is done 
with oscillators and output meter; but a 
good job may be done without the use of 


(Continued on page 683) 
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SHIELD~ 
Fig. 4 
Behind the Majestic “50” chassis. From left 
to right: ist R.F., oscillator (a De Forest 
427); ist detector; I1.F.; 2nd detector. (See 


Data Sheet 35, February 1931 Ravto-Crart, 
for fuller details.) 
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Leaves from Service Men’s Note Books 


The “Meat” of what our professionals have learned by their own 
practical experiences of many years 


By RADIO-CRAFT READERS 


LOOKING TO DYNAMIC 
By J. E. Kitchin 

i. all six-volt battery-operated — sets, 
which pass through my hands, I am 
now tapping the filament line and bringing 


it to a pair of terminals mounted on the 
to accommodate a 


SALES 


chassis. ‘These six- 
volt dynamic speaker and, if I can later 


induce the set owner to purchase a dynamic, 


are 


installation is made easier by the presence 
of the terminals. The line should be tapped 
at the proper point, so that the filament 
switch controls current to the speaker, as 
well as to the tubes; a separate switch for 
the speaker field is then unnecessary. As 
one side of the “A” battery is usually 
grounded to the chassis, only one wire need 
be used. 

I recently corrected a fault, which had 
been pronounced “normal operation” by a 
service firm handling only A.C. sets. When 
the volume control of a sereen-grid battery- 
operated receiver was turned half on, the 
volume increased; and then it decreased as 
the control full on. It 
should be remembered that the voltage rec- 
manufacturer must be 
correct curve expected 


was advanced to 
ommended by the 
used; otherwise the 
from the taper of the potentiometer will 
produced, In_ this 
was being applied, in- 


not be case, a screen- 
grid voltage of 67 
stead of 45. 


ALL AMERICAN-MOHAWK “C6” 
By Willard A. Yoder 
V HILE there were comparatively few 
put into circula- 
tion there are enough, perhaps, to warrant 


of these receivers 
a few words of explanation to any readers 
who might be called upon to service one. 
The R.F. end is simple enough and con- 
tains no unusual features; but, by glancing 
at the accompanying diagram, one can easily 
much trouble 
circuit might cause the Service 
Man if its connections were not anticipated 


see how and inconvenience 


the audio 


or understood. 
It will be noted that the output. trans- 
former is of special design, containing an 


additional secondary winding which  sup- 


plies to the grid of tube “B” signal energy 
in proper phase relation to that of tube 
“a” 

Also note that, while to remove tube “A” 
will make the system inoperative, to remove 
tube “B” will not stop tube “A” from pass- 
ing the signal on to the speaker. 

Should it become necessary, for any rea- 
son, to remove or replace the output trans- 
former, care should be taken to see that 
the various leads are connected as indicated 
in the diagram. The colors refer to a small 
tracer, woven among the strands of wire 
making up the leads of the several windings. 
Failure to observe these precautions will 
result in greatly reduced volume and poor 
tone quality. 

The ran across one of these sets 
wherein the output tubes were connected 
in parallel; which serves to remind us that, 
in the event of failure of the original trans- 
former, one of the more conventional com- 
ponents of proper characteristics, may be 
substituted, if the former type is unobtain- 
able. 


writer 


OSCILLATION IN BOSCH ’28 
By Floyd L. Rittman 
Hk trouble, to start with, was oscillation 
of the radio-frequency amplifier. I went 
through the usual procedure in neutralizing; 
but when T had finished the radio-frequency 
amplifier would still oscillate in the middle 
of the dial scale. It was perfectly neutralized 
on both high and low frequencies but in the 
middle it whistled merrily. Upon close ex- 
amination it was found that the oscillations 
were in the detector circuit, and not in the 
radio-frequency amplifier, as at first be- 
lieved. 
This entirely different matter 
and the detector circuit was subjected to 
close scrutiny. It 


was an 


seemed funny that the 
detector should oscillate, because there was 
no feed-back or regenerative circuit. 

As the diagram shows, the detector plate 
by-pass condenser C is on the audio trans- 
former side of the radio-frequency choke 
and therein lies the trouble. This 
particular choke happened to be just right, 


whole 


so far as inductance was concerned, to act 
as a tuned plate coil 
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and cause the detector 
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VOICE COIL to oscillate in the mid- 
dle of the broadcast 
band. 
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The solution is simple, once the troubic 
has been found. By connecting a .00025- o1 
a .0005-mf. fixed condenser Cl from plate to 
ground on the detector tube, the choke is 
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It is always good practice to let the output 
R.F. component get back to ground as soon as 
possible. (Resistor R appears in the 
manuals of the Bosch “28"’.) 


SErVICE 


taken from the radio-frequency circuit and 
the oscillation stops. The additional ca- 
pacity will not affect the tone quality enough 
to be noticeable. The dotted lines on the 
sketch show where the additional capacity 
is tied into the circuit. 

I have obtained quite a few tips from 
Rapio-Crarr, and I thought other Service 
Men might be interested in this experience; 
as the same trouble might, I 
encountered with other makes. 


believe, be 


AN EMERGENCY BATTERY 
By John J. Nothelfer 


ECENTLY, the writer was called out 
of town to service a_battery-model 
Upon arriving, a day 
ahead of the promised date, I found that 
the storage battery had taken 
to be recharged, and it would be returned 
early the next day. The idea of coming 
hack the next day over the rough country 
road was unpleasant; and that of using th 
car battery seemed the solution. 

Upon trying to loosen the clamps on the 
battery, it was found that they were too 
tight; the pliers would never loosen them. 
and the required wrench had been left home 


console radio set. 


been away 


Having a roll of No. 14 rubber covered 
lead-in wire, I drove the car as close as 
possible to the window nearest the set; and 
the wires were connected to the batter 
terminals. In this manner six-volt direct 


current was obtained, and the set was tested 
and repaired in the usual manner. 


SOME SET PECULIARITIES 
By Walter I. Warner 

THER Service Men may be interested 
in these few kinks: In replacing the 
dial-drive cable on a Majestic, the gang is 
removed from the chassis by unsoldering 
five wires and taking out the three bolts in 
the bottom of the gang. 
with it; 

the cable. 


The dial assemb)\ 


comes it is then easy to put on 
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In Fada models “50” and “70,” trouble 
may be found from open grid suppressors 
of the wire-wound type. If they are re- 
placed with carbon resistors, the trouble is 
remedied. 

Noisy volume controls, in Victor “R-32” 
and “RE-45” may be made smooth by rub- 
bing the resistance wire with a pencil eraser, 
or putting vaseline on the wire itself. 

Some Majestic models become noisy, or 
cut off while in operation, as if the aerial 
were broken. Look for wires coming un- 
soldered from the R.F. bypass condensers 
in the chassis. 


MAJESTIC SETS 
By F. G. Poli 

HE Majestic “70-72” series, exceedingly 

popular two years ago, has now arrived 
for its share of service by the independent 
Service Man. This article is written with 
the theught of saving him much time in 
locating the most common faults found in 
these receivers. 

First, we will take the speaker. Assum- 
ing that the two power tubes are evenly 
balanced, and that a flat, buzzing signal is 
emitted, the following will usually be found: 
grit between the polepiece and the voice 
coil: the sealed edge of the cone partially 
open; the voice coil off center at the apex; 
or the small tabs holding the voice coil to 
the cone may have loosened. 

We have had several receivers of this 
model in our shops, with no filament voltages 
in the radio-frequency and detector stages; 
as a rule, the cause was found to be pitch 
oozing out of the transformer and causing a 
high-resistance joint at the filament lugs. 
This is remedied by using a hot soldering 
iron on the terminals and boiling out the 
pitch; which may be wiped off with a rag 
and a new joint made. 
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The combination of scries-filament tubes in 

push-pull is not completely balanced; but the 

circuit tends to equalize the effect of differing 
grid biases. 


REWIRING MAJESTIC SETS 
By Bertram M. Freed 

UCH has been said and written about 
M extra dividends for the Service Man. 
There is, in many a home, a set which is 
giving the owner a good deal of satisfaction 
but is not up to date; among these will be 
found the Majestic “70, 71, 72” series. This 
model used *71A tubes in push-pull; usually 
the quality of reproduction is not faultless. 
It is a simple task to rewire the last push- 
pull stage so that the filaments are in se- 
ries; a pair of °45 tubes may then be em- 
ployed. The winding will supply sufficient 
current to operate these tubes satisfactorily. 
The biasing resistor for this stage is lo- 
cated in the pack; it may be replaced, at R, 
by a “I'ype C” Electrad resistor, which may 
be adjusted until the tubes get the proper 
bias. ‘The resistance value will depend upon 
the plate voltage available: if the voltage is 
about 200, place 35 to 40 volts on the grid; 
if it is above 220, 45 to 50 volts will be 
needed. Line voltages and the efficiency of 

the rectifier vary in different sets. 
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A HOT AERIAL—OZARKAS 
By N. W. Smith 

NE morning a service call was received 

from a man who wanted to know if we 
could fix a radio that had caught fire inside 
the cabinet. 1 thought that fire inside a bat- 
tery set was unusual; so I immediately went 
to his home. He lived alone, in one room, 
and the aerial of bare wire was strung about 
the place on porcelain nail-knobs; an A.C, 
extension cord, from a light fixture in the 
center of the room, was supported by one of 
the knobs. ‘The “B” eliminator was turned 
on and off at the light socket and, cach time, 
the cord was moved a little until the insula- 
tion was frayed. On the night of the fire 
the A.C. cord had touched the bare aerial 
wire and shorted to ground through the set; 
and the first radio-frequency coil started to 
burn before the fuse in the building blew 
out. 

An Ozarka “89 A.C.” had a hum above 
the usual level, and other Service Men had 
found no success in reducing it; so the 
owner had packed the chassis to return it to 
the manufacturer. After agreeing to charge 
nothing if the hum was not reduced, we 
tried by-passing, chokes, filtering, etc., with 
no luck. Finally, we removed a_ terminal 
strip, to trace the leads, and found a 28,000- 
ohm resistor connected to the 1.5-volt center 
tap but no lead from the other side, Put- 
ting a wire on it, we tried ground and other 
connections; when it was connected to the 
first-audio and radio-frequency “IB-+-" ter- 
minal, the hum almost disappeared without 
decrease in set volume. The owner was well 
pleased. 

Heater elements of the electric-bowl type 
make good A.C. current ballasts for reduc 
ing motor current drain. ‘They pass about 
6 amps. 


The Service Man’s Open Forum 


His Opinions on Conditions and Practices in the Radio Business 


SHOULD THE SERVICE MAN BE 
AN ELECTRICIAN? 
Lditor, Ravio-Crarr: 

Having been in the service game for a 
number of years, I would like to pass along 
a few hints to the so-called “kids” who are 
just breaking in. The thing to do, first of 
all, is to get a good thorough training in 
radio construction and repair, before you 
start to practise on a customer's set. A 
customer has always high praise for a 
Service Man who knows his business, and 
who can locate the trouble in a jiffy, so 
to speak. 

A good set analyzer is of prime impor- 
tance; that lesson I learned from sad ex- 
perience when I started in. Although tubes 
can be tested in an analyzer, it is very 
handy to have a separate tube tester; about 
half of the troubles encountered in service 
calls are defective tubes, and it is a good 
thing to test them before using the analyzer. 

And another thing: use your head more 
than your instruments. By applying a little 
common sense and your eyes and ears, most 
troubles are easily located. 

A customer who has paid some hundreds 


for a set, and stands tearfully aside while 
you tear at the wires and parts, feels that 
his pet will never be the same again. Al- 
though there are Service Men who like to 
strew the set on the customer's floor, I pre- 
fer the shop job, as you can work in peace 
without having to answer a lot of seemingly- 
foolish questions. 

As for the Service Man's being an elec- 
trician, it all depends on how much money 
the Service Man wishes to make. It is 
not necessary for him to be an electrician, 
but, on the other hand, he can increase his 
earnings and trade by being able to do 
both. I happen to be both a service man 
and an electrician and, time and again, I 
have installed floor plugs when a customer 
has expressed a preference for a_ certain 
corner in a room which had no outlet avail- 
able for the radio. 

A. G. Lornack, 
10614, First St., South, 


Virginia, Minnesota. 

(While the Service Man’s work does not 
cover the same field as that of the electri- 
cian who installs other appliances, lights, 
etc., the two trades are more than touch- 





ing now. We have radio sets with motors, 
drawing considerable current, and often re- 
quiring rearrangement of the house wiring, 
remote controls, etc. It is necessary, there- 
fore, for the Service Man to go beyond his 
former activities. There is a growing ten- 
dency for cities to require that all radio in- 
Stallations be checked by a licensed elec- 
trician, to assure that they are safe from 
the standpoint of the wiring code—as New 
Orleans has just done, over the protests of 
the radio trade. Perhaps the conditions 
may be met by a special type of license, for 
the radio electrician who does not go be- 
yond his particular field, but is competent 
to see that an installation is safe as well 
as satisfactory from the radio standpoint.— 
I-prror). 


SPECIFY ALL PARTS 
Editor, Rapio-Crarr: 

While I have long been a reader, I have 
not written before; but I think I should 
compliment you on the finest magazine in 
the field for the Service Man. I like the 
fact that fiction has no place in its pages 

(Continued on page 690) 
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SILVERTONE — “FF,” ot tg “Ty” AND a ie 


The Silvertone, it will be remembered, is the 50,000 ohms (gray); R6, 3,000 ohms (green); the three R.F. tubes returas to the battery 


trade name of a line of radio receivers sold R7, 2,000 ohms (small, black); R8, 300 ohms, through a 5-ohm rheostat. All the “A—” leads 
by Sears, Roebuck & Co., Chicago, Ill. The wire-wound; R9, R10, 20 ohms, each. connect together and are grounded. In series 
“Model FF” and “J” are two of the older The capacity values are as follows: C1, with the plate supply lead to the three R.F. 
sets dating back to 1926, which were manu- C2, C3, tuning condensers; C4, C5, neutraliz- tubes is a 1,000-ohm resistor; by-passed to 
factured for this company by King Mfg. Co., ing condensers; C6, 0.1-mf.; C7, .00015-mf.; ground through a 1-mf. fixed condenser. The 
Buffalo, N. Y. C8, .006-mf.; C9, C10, Cll, C12, Ci3, Cl4, cable color code for the ‘Model G”’ Silvertone 

These two complete diagrams, shown below, 1-mf., each. is the same as in the “Model F” battery set. 
have been selected as representative of the Turning now to the “Model G,” we find Two all-electric versions of the basic 6-tube 
circuits followed in the following models: “Il,” that it is substantially the same as the Model circuit used in the ‘“‘Model G” receiver are 
“PE” “GG” “HA”. “J.” A few words will ; except that there has been added a stage the Models H and J; the latter having a push- 
serve to distinguish them: pull output. 









The “Model F” Silvertone radio set is a The slightly more complicated circuit of 
5-tube receiver using four ‘01.\’s and a power ,00015-MF. F the Model J Silvertone is shown in full. 
‘a 26 “TIA Condensers C1, C2, C3, C4 (which are to be 


tube which is either a ’12A or a ‘71A. It 


* salanced < 7 - ’ om . oul 
is a battery set of the neutrodyne type, with halanced at 720 and 1400 ke.) are the regular 


tuning capacities; C5, C6 and C7 are used to 
neutralize the R.F. circuits. C8 may be used 
for obtaining added selectivity; its capacity is 
.0001-mf., C9, C10, Cll are 0.1-mf.; C12, 
.00015-mf.; C13, C14, C18, 3mf.; C15, C16, 
1 mf.; C17, 2 mf.; C19, .006-mf. 

The resistors in the “Model J” radio set 
have the following values: R1, 10,000-ohm po 
tentiometer; R2, 3 meg.; R3, 1,000 ohms; R4, 
R10, 20 ohms; R5, 50,000 ohms (gray); R6, 
2,500 ohms (black): R7, 10,000 ohms (blue); 
R8, 1,000 ohms, (brown): R9, 3,000 ohms | 
(green); R11, 300 ohms. 


single control. The grid condenser has a value 
of .00015-mf.; and the grid leak of 3 megs. 
The detector plate by-pass capacity is .006-mf. 
The detector grid leak does not shunt the grid 
condenser, but returns directly to the positive 
side of the detector filament; and between this 
point and the “A” supply lead is a 2-ohm 
resistor. This detector filament lead and the 
positive filament leads of the two audio tubes 
connect to a l-ohm resistor; which is also 
wired to the “A+"’ post, as well as a 10-ohm 
rheostat to complete the positive “A” circuit 






\ 
\ 


® \p00 onmsS 





MODEL H wou 
(A.F. B POWER SUPPLY) 2000 OHMS 














of the two R.F. tubes. This rheostat is the > : . : . . . . , ‘ 
, : , . a + of R.F. amplification, making six tubes in all. Following are the approximate operating volt- 
volume control. The off-on switch is in the Othe Ketaile are as follow : Pre - 
“A” lead thic ‘ The PB kK ther details are as follows. ages of the A.C. Silvertone models: Filament 
: ead, which is grounded. The R.F. isis ta St ik -alieions ee ‘al RF 1if 
tube clrenits are designed to operate at 90 volts iere is in the antenna circuit a fixed . potentials; R.F. amplifier stages, 1.4 volts; de 
pm = mf. condenser; one side of this is connected tector, 2.4 volts; first A.F., 1.4 volts; power 
on the plate. The first and the second audio , : - ; . 2 
stages have independent “B” and “C” supply to the chassis; the other to a binding post, to tube, 5 volts. Plate potentials; R.F. amplifier, 
: ys z ‘ “ PPh which the ground may be connected, to reduce 140 volts; detector, 35 volts; first A.F., 140 
leads. The reproducer connects directly in : : 2 “a , 
the plate circuit of the last tube . noise or increase selectivity. Across the fila- volts; power tube, 180 volts. Grid potentials; 
When thi all a ' ; ' ' ment leads of the first R.F. tube is shunted R.F. amplifier, 9 volts; detector, zero; first 
Pa pd mis neo pe te - 1 ne _ yne si a fixed 0.1-mf condenser; another of the same A.F., 9 volts; power tube, 35 volts. 
“NM tel one ake a Pe ~ ric, .. vecomes the rating being similarly connected in the filament Loss of volume or noisy operation in any 
f ‘th he : pew eee fle coy 4 code circuit of the third R.F, tube. Three neu- of these models may be due to a faulty volume- } 
. by +e cag . v "sag as fo lows . Y ellow, tralizing condensers are incorporated in the control resistor. | 
bt y "1 “Be : 90 A. e Seinen 45 et > design. The grid condenser is a .00015-mf. A toggle switch (Sw.2) connects a 2,500- 
cP. bl: k ~ = A oo tb “green, “( —Ist unit; and the 3-megohm grid kak connects to ohm resistor R6 into circuit when the field coil 
iia: A "hs a 1 “B et ee eee (— the positive side of the tube filament. The of a dynamic reproducer is not utilized as the } 
7 ap elite F ; green, “C+"; red, two A.F. tube filament positive leads are con- second filter choke. | 
Lid puter ; , es nected together and return to the ““A+” con- The power transformers for the “Models H 
Consulting the diagram of the “Model FF, nection through a 1l-ohm resistor; the detector’s and “J” receivers are not interchangeable. 
the resistor values are as follows: R1, 10,090 positive filament lead returning, through a 2- Thanks are extended to Mr. R. Hartwell 
. Ro? i . PR? c ‘ : . 
ohms; R2, 3 megs. (red); R3, 2,500 ohms ohm resistor, to the juncture of the tube fila- Allen for the use of references in the prepara- 
y ack . 2 - >< . T . . . 
(large, black); R4, 1,000 ohms (brown); R5, ments and the 1l-ohm resistor. The “A+” of tion of this Data Sheet. 
C7 DET. PT t 
» CHI ' 
26 REO, Pun f sv. x SW. 
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RADIOLA “28” SUPER AND “104” POWER SPEAKER | 
















































































Condenser C1, in the principal diagram be- condensers, C12, (C15, are not shorted) If ated power unit, such as the “104” speaker, the 
low, is the loop-tuning condenser, in the input condenser C12 or C15 is open, circuit oscilla tilament-connector busbar underneath the cata 
circuit to the first R.F. tube (V1); this may tion and low volume may result. Noisy orf com) whiskers (heavy lines in the diagram) 
be balanced by an experienced Service Man, intermittent operation may be due to one of must be replaced by a resistance strip (.\ in the 
in accordance with standard practice for super- the variable condensers’ pigtails being open ot diagram) Ihe low-resistance rheostat R i 
heterodyne circuits, to match the constants of grounding against the frame. rhe loop must then replaced with a resistance cartridg f 
the loop antenna, by the compensating con- be centered in the receptacle to take a vertical 350 to 375 ohms, each section f strip <A 
denser C4 (at the left of the loop socket, look- position. Interchanging tubes (except the power having the following resistance  respectivel 
ing from the front). Condenser C2 tunes the tube) may greatly improve operation. lhe Ri, 190 ohms; R2, 390 ohms; R3, 163 ohms 
input to the first detector, V2 (the numerical R4, 155 ohms; R5, 130 ohms; R6, 120 ohms 
sequence of the tubes, when plugged into the site oe. saan R7, 115 ohms; R8, 50 ohms. When R2 ha 
catacomb sockets, is: V2, V4, V1, V5, V3, ‘eo MA a value of 250 ohms (as in the Radiola 32° ) 
V6, V7, V8, as indicated by the numbers im- 1 sete the connecting strip A will have these value 
mediately beneath these in the diagram, which PT) a Nagle R1, 271 ohms; K2, open; R3, 23¢ ohms 
correspond to the numerals stamped in the ( P| R4, 197 ohms; R5, 183 ohms; Ro, 154 
bakelite top plate.) Condensers Cl and C2 are (ezq) 2008 1 || ohms; R7, 14514 ohms; R&, 50 ohms 
ganged, and are under the control of the left ‘SRid. 620) | When the * * is Ad mperated, the w 
tuning drum; condenser C3, tuning the cir- resistance cartridge of the filament-control rheo 
cuit of oscillator V3, is adjustable by means Re S| (3300) stat R1 is replaced with a cartridge having 
of the right drum. The first R.F. stage is ad [ resistance of 185 ohms. 
neutralized by means of condenser C5 and the ‘ THE “104° POWER SPEAKER 
center-tapped loop; this condenser is mounted t ig (20) [3 ‘ tefore connecting the “104 to the > 
on the bakelite strip carrying the main terminal t =e) wee the strap marked “link’ must be removed. Ke 
lugs. The primary of the first LF. transformer ae [ [ ‘ placement resistance and capacit tlues show1 
is tuned to the intermediate frequency (40 ke.) $20 ] ( eA in the diagram of the “104 re the figures in 
by means of condenser C6; this LF. circuit Keo % ca een. ruse v6 parentheses In some model the econdary 
is neutralized by condenser C7 (inaccessible). 8+@_| TUBE SEQUENCE -| —» @) @ @ @ @ anes S3 may be center-tapped, the tentiomete 
The dotted rectangle denotes the shield can Sov ovewnene. “RCA 104 Myr not being used Resist Ril ma 1 l 
of the catacomb; everything inside this line, @—"|, sernoouter POWER SPEAKER™ | Comraon unit of 310 ohms; and R2, anoth 
except the filament connectors, is under seal @o— — ohms. In normal operation, tube V4 
(to break which cancels all factory repair obli- pink or violet; and \ will he dark hut hot 
gations). The remaining condensers inside the metal markers may cut through the insulation Keep the ventilating stack over this tulx 
catacomb are also inaccessible; so is the grid of the wires and short to other parts of the \fter connecting the “104 to the “28, 
leak, R3. circuit. the two filament leads should be shunted by a 

Low volume, howling, noisy or intermittent Noisy operation—particularly during adjust fixed capacity of 20-mf. or more (such as an 
operation may be due to defective tubes Noisy ment of either rheostat; and more especially electrolytic unit.) The “A” potential will be 
or intermittent operation may also be due to when energized by the “Model 104° power about 32 volts; and the battery-type filament 
a loose screw holding the filament connection speaker—may be due to imperfect contacts voltmeter is no longer required All voltage 
busbar (underneath the “whiskers” or cata- lo insure satisfactory operation of the ‘28,’ terminals should be by-passed by 2-mf. fixed 
comb leads). Noisy or poor operation may be hy keeping the filament potential below 3 volts, condensers. \ 30- to 50-henry choke, connected 
due to a defective phosphor-bronze spring on i “pin-jack” voltmeter should be permanently across main terminal lugs 10 and 195, ma n 
the loop or in the loop receptacle; or a break plugged into the tip-jacks provided for this necessary to stop “fluttering’ ; although chang 
in one of the flexible leads. Short “C’ battery purpose. To improve the pick-up in shielded ing the °99’s usually is sufficient When the 
life may be due to a defective tube (grounded localities, an outdoor antenna may be inductively 104" is used, tube V8, in the °20, is not 
grid); or a loop spring grounding to tne frame. coupled to the receiver by placing one or two needed; and the “Battery Switch” jack must 

Lack of signals may be due to an open turns of the lead-in quite near the loop, L. be shorted—off-on control being obtained through 
safety resistor (Lamp V9). For test, its three Since the magnetic reproducer connects directly a conveniently placed light-line snap switch 
leads may be bonded together; or an auto lamp into the plate circuit, it must be correctly poled. If the power speaker is too close to the ‘28,’ 


substituted (first making sure that the 2-mf. When current is derived from an A.C.-oper- howling will result. 
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BATTERY SWITCHING 
ARRANGEMENT 
By J. E. Kitchin 
ERVICING battery-operated receivers 
requires different combinations of “A,” 
“B’ and “C” batteries. The usual method 
employs a row of terminals to which leads 
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An arrangement of battery supplies for the 

service bench where D.C. receivers are gen- 

erally in use. The switch adjusts for return 
of “B—,” to “A+” or “A—.” 


from the batteries are brought; the neces- 
sary interconnections being made by pieces 
of wire across the proper posts. A quicker 
and neater way is illustrated, and uses 
Carter or Yaxley switches, mounted on a 
small panel with the terminals. 

The S.P.S.T. switch in the “B-+45" lead 
is to disconnect the sereen-grid voltage when 
testing receivers employing a potentiometer 
shunted across the battery; this stops a small 
drain when not in use. The resistance in 
the filament battery circuit is for use when 
testing “dry-cell” tube sets, making un- 
necessary a constant moving of the storage 
battery clips to obtain 2, 4 or 6 volts. A 
Pilot “Resistograd” is satisfactory and will 
cut down the voltage to 11 volts for “WD 
11” and WX 12” tubes. The writer lives 
in a “battery-operated” district, and finds 
the small panel described is very conven- 
ient. , 

AN EASILY-MADE SERVICE KIT 
By Lloyd Manuel 
 rtiaietne this writer acquired a Cros- 

ley “4-29 portable set as a trade in; 
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The case of an old portable receiver, which 
ommodates itself handily to use as a service 


kit. It is of @ convenient size to carry. 
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since both audio transformers were “shot,” 
it was of little value. 

However, with very little work I made a 
service kit which is ideal for my purpose, 
and I believe that it pretty nearly hits the 
nail on the head for the average Service 
Man. 

With the equipment which I carry and 
which serves every ordinary need, the weight 
is not excessive. 

Below is a list of tools which the little 
box holds: 1 ratchet screwdriver; 2 ordinary 
screwdrivers; 2 small screwdrivers; 1 elec- 
tric iron, flux and solder; 1 pair diagonal 
pliers; 1 pair long-nose pliers; 1 pair flat- 
nose pliers; 1 pair scissors; 1 small monkey- 
wrench; 1 balancing wrench; 1 Readrite 
set analyzer; 50 ft. hookup wire; and small 
odds and ends. 

The front, as will be noted opens down- 
ward and splits. On the upper section, 
pliers and screwdrivers are arranged in tape 
slots. The upper platform is devoted to 
odds and ends; while in the lower part I 
keep my set analyzer. 

















From a photograph of the service kit, as it 
appears when the case is opened. There is 
a place for every tool and accessory, as well 


as the analyzer. 


There is enough room in the top for a 
vertical and removable partition. Various 
tools could be secured to this partition; and 
five assorted tubes might be carried be- 
hind it. 

The dimensions of the case are illustrated, 
for those desirous of building one for their 
use, in the absence of a discarded portable. 


INCREASE THE METER’S RANGE 
By John J. Nothelfer 
ANY good Weston or Jewell meters, 
M designed for the old RCA battery- 
model receivers, can now be bought very 
cheap in some of the salvage stores. The 
fan who cannot afford to buy a new volt- 
meter, or milliammeter, can make use of 
an old instrument by a few changes and 
convert it into a volt-ammeter of all ranges; 
with great saving to his purse, since these 
meters can be bought for around a dollar 
to a dollar and a half. 
As the diagram shows, the case is re- 
moved from the meter and a small piece of 
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Favorite Testing Equipment of Service Men 


And methods for its use to the best advantage in and out of the shop 


insulated stranded wire is soldered to the 
resistance terminal which leads to the arma 
ture at the bottom of the meter. (Care 
should be taken not to solder to the te: 
minal that leads to the terminals of the 














A voltmeter, with its case removed, undergoing 
the operation described by Mr. Nothelfer, which 
gives access to the basic milliammeter unit. 


meter). A small hole is drilled in the bake- 
lite back, and the wire is drawn through. 
The case is then replaced, and the meter 
is ready to be mounted on a small box. 

Various meters have different internal 
resistances and draw more or less ohms per 
volt, so the correct resistance values can- 
not be given. (Jn another article, such in- 
formation will be found. See page 682.— 
Editor.) The Jewell and Weston meters 
mentioned, however, have a_ resistance of 
125 ohms per volt. So, for each volt to be 
added, a resistance of 125 ohms should be 
used. 

The meter has already a 5-volt scale, with 
a 625-ohm resistance built in. To increase 
the voltage of this meter to 50, a total re- 
sistance is required of 50 x 125 — 6250. 
The meter already has 625 ohms resistance; 
subtract this from 6250, and the additional 
resistance required is found to be 5625 ohms. 
A fixed resistor of this size is quite hard 
to obtain; and a good substitute is one of 
variable type, with 6000 ohms maximum. 
adjusted to the required length. 

To obtain milliampere readings from thi 
meter, the wire which was soldered to th 
armature is used with the terminal of th« 
meter which connects directly to the other 
winding of the armature. Resistance wire 
from old, heavy rheostats will answer nicel) 
as a shunt. | 
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A diagram, showing the connections to th 
meter illustrated above. With the action used, 
R3 is 5625 ohms; R4, 61,875. 
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An A. C. Beat-Frequency Oscillator 


A device for the well-equipped Service shop, and for the labora- 


HE A.C. beat-frequency oscillator is 
an easily-built instrument of great 
utility to Service Men and to all 
those engaged in the testing, repair 
or manufacture of audio-frequency appa- 
ratus. It is also a useful device for experi- 
menters, for broadcast stations and for own- 
ers of amateur transmitting stations. 
Its purpose is to make instantly available 
a source of audio frequencies throughout the 
entire audio range. ‘This particular oscil- 
lator can be used wherever alternating cur- 
rent is available, as it can be built for either 
60 cycles or 25 cycles. No batteries what- 
soever are necessary. When completed, it 
constitutes a precision instrument, compar- 
able with the finest commercial oscillators, 
and having the important advantage that 
it can be built for but a fraction of their 
cost. 


Uses of the A.F. Oscillator 

In the testing and manufacture of loud 
speakers, this oscillator performs an ex- 
tremely useful function. It is ideal for de- 
termining loud-speaker response, and also 
for the determination of paper-rattle fre- 
quencies. It can be used in the comparison 
and selection of loud speakers, and also to 
determine the frequencies which cause the 
voice coil of a dynamic speaker to hit the 
pole pieces. These offending frequencies 
can then be filtered out, thus improving 
speaker performance. 

The beat-frequency oscillator can be used 
by the owner of an amateur telephone trans- 
mitter to determine the frequency-character- 
istic of his amplifier. When used to modu- 
late an R.F. oscillator, the beat-frequency 
oscillator can be utilized to perform “overall- 
gain” and “fidelity” tests on any radio 
receiver, 


tory of the careful experimenter 


By H. G. CISIN 


It enables the talking-picture Service Man 
to study the effects which different fre- 
quencies have on the acoustics of the thea- 
tre. It is useful, in servicing electric pho- 
nographs, to feed the oscillator into the 
amplifier, in place of the pickup; thus lo- 
cating faults in the reproduction. 

In fact, it may be considered as an abso- 
lute necessity for the Service Man who 
wishes to perform efficient work on audio- 
frequency apparatus. 








FRONT VIEW 





























Fig. 2 
This oscillator may be built behind any kind 
of panel; its output 1s taken from two binding 
posts at the rear. 


Principle and Construction 

In the A.C. beat-frequency oscillator, the 
measuring frequency is obtained by beating 
the outputs of two R.F. oscillators against 
one another; the resultant frequency is rec- 
tified by a detector and then amplified. The 
range of this oscillator is from approxi- 
mately 30 cycles to above 10,000 cycles. 

It comprises (Fig. 1) two oscillators 
(4A) and (13), a detector (17), and an 
A.F. amplifier (26); all these tubes are of 


the '27 type. An °80-type full-wave rectifier 
tube (38) is used. The frequency of one 
oscillator (4A) is fixed at 100 kilocycles; 
while the frequency of the other (13) can 
be varied to 20 kilocycles away from the 
fixed frequency. Both oscillators are coupled 
to the grid circuit of the detector tube. 
This system of coupling the oscillators to 
the detector, supplying it with a low volt- 
age from each oscillator, is such that the 
tendency of the two oscillators to pull into 
synchronism, as zero beat is approached, is 
eliminated. The detector output is fed to 
the amplifier by an impedance-coupled sys- 
tem of the “autoformer” type; with the re- 
sult that constant amplification is attained 
over a wide range of frequencies. 

The two oscillator coils (1) and (6) are 
long-wave units, each having two fixed wind- 
ings and a rotor. They are of the plug-in 
type and of low-loss design, having a con- 
fined magnetic field of extreme uniformity. 
The midget condenser (12) is used to cor- 
rect any slight inaccuracies in the fixed con- 
densers (11) and (2), or in the coils in the 
plate circuits of tubes (4A) and (13). The 
variable condenser (10) is used to tune in 
the desired audio frequencies over the en- 
tire range. 
with highly satisfactory wave-form, can be 
obtained by keeping the coupling of the ro- 
tors of coils (1) and (6) at a minimum. If 
the coupling is too tight, the percentage of 


Minimum harmonic generation, 


harmonics will be large. 

Four automatic ballast resistors are used 
to regulate the flow of filament current. 
Volume is controlled by the variable resistor 
(24). The “B” supply is furnished by a 
power compact; a separate transformer serv- 
ing for the filaments of the four ’27 tubes. 
A standard voltage divider is used. 

In appearance (Fig. 2) the A.C. beat- 
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The complete circuit of the beat-frequency oscillator: as its name indicates, 


of the oscillator 13 against 


Fig. 1 





the pure audio note is produced by heterodyning the variable frequency 
the fixed frequency of the oscillator 44, The fixed-tune capacitics 2 and 11 should be closcly matched 
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frequency oscillator resembles the conven- 
tional radio receiver. It is assembled on 
an aluminum chassis, with a great many 
of the parts below the deck of the chassis 
and with all wiring underneath and out of 
sight. The five sockets are mounted from 
below, with only their circular portions 
showing above the deck. 


Details of the Assembly 

The chassis is bent from sheet aluminum 
and cut out as indicated in the “chassis de- 
tails” illustrated (Fig. 3). It is placed face 
downward on the workbench, and the vari- 
ous parts shown in the bottom view (Fig. 5) 
are mounted in their correct positions. The 
sockets are mounted first, then the filament 
transformer (36) and the choke (21); next 
the voltage divider (33), the four resistors, 
the various fixed condensers, the four bal- 
lasts and finally the three R.F. chokes. The 
binding posts are mounted on the rear chas- 
sis wall, and the power switch (37), the 
midget variable condenser (12) and the vol- 
ume control (24) on the front chassis 
support. 

The values of the capacities shown at (2) 
and (11) are .00035-mf. each; it is essen- 
tial to use components of precision here. 
The value desired may be attained by the 
use, instead of each of the single condensers 
shown, of a .00025-mf. midget in parallel 
with a .0001-mf. Very small components 
are obtainable in units of great precision 
for this service; those specified are best 
adapted. 

After mounting the various parts below 
the deck of the chassis, the latter is turned 
right-side up; and the drum dial and_ the 
variable condenser are mounted (Fig. 4). 
The dial’s base fits into the slot cut into 
the chassis, thus bringing the center of the 
drum level with the shaft of the variable 
condenser; a hole is drilled in the front 
support of the chassis for the drive-shaft. 
The two audio chokes (22) and (27) and 
the power pack (34) are mounted next; 
then the block condenser (35) and, finally, 
the coil sockets (1) and (6). 

rhe wiring is quite simple. The primaries 
of the power compact (34) and the filament 
transformer (36) are connected in parallel, 


RADIO-CRAFT 





May, 1931 
























































(Orac a: GO) 














Mt 








TOP VIEW 























Fig. 4 


The drum dial 9 fits into a cut-out in the deck of the chassis, as shown in Fig. 3 below. A 
chart of frequencies, corresponding to dial readings, should be preparcd by comparison with notes 
of known pitch. 
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“CHASSIS DETAILS 











Fig. 3 
The chassis mounts every part of the beat- 
frequency oscillator; it is cut from a single 
sheet of metal, as shown, and bent to form 
a pan. 
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BoTTOM VIEW 

















Fig. 5 


The greater number of components are mounted under the chassis’ deck; the capacitics 2 and 11 
may be obtained most precisely, by paralleling two midget components for each. 


with the switch (37) on the power-source 
side; so that, when the switch is open, both 
pieces of apparatus will be disconnected 
from the line. The filament circuits are 
next wired in, taking care to twist all pairs 
of filament leads. Grid, plate and cathode 
circuits are then wired in, and also all by- 
pass condensers. Wiring the “B” supply 
completes the entire job. 

In wiring in the oscillator coils (1 and 
6), their 60-turn rotors are connected in 
series in the grid circuit of tube (17). The 
396-turn winding of each coil is connected 
in the plate circuit of its respective oscil- 
lator tube, with the 99 2/3-turn slot wind- 
ing in the grid circuit. 

In adjusting the oscillator, the first step 
is to determine whether the tubes are oscil- 
Jating; this is done by touching the grid 
connections at the sockets and obtaining 
the grid clicks. Then turn the variable 
condenser (10) to minimum capacity and 
adjust the midget condenser (12) so that 
no signal is heard in the *phones or speaker 
At zero of condenser (10), tubes (4A) and 
(13) should be tuned to the same frequency ; 
namely, 100 kilocycles. 

After the above adjustment has been 
made, all desired frequencies will be ob- 
tained as condenser (10) is tuned in. Using 
three or four standard tuning forks of dif- 
ferent pitch, it is possible to plot a curve 
and accurately calibrate the beat-frequenc) 
oscillator, so that, by referring to the dia! 
reading, the frequency given out by tl 
oscillator will immediately be known. 


List of Parts 

One .0005-mf. Hammarlund “Mid-Line” va- 
riable condenser, type ML-23 (10) ; 

Three Hammarlund R.F. choke coils, type 
RFC-250 (5, 7, 18); 

Two Silver-Marshall plug-in long-wave coils, 
type 111-E (1, 6) and 

Two Silver-Marshall coil sockets, type 515: 

One Silver-Marshall illuminated drum dial, 
type 810-L (9), with 21%-volt dial light 
(9A); ci 

One Silver-Marshall midget condenser, type 
342 B (12); 

(Continued on page 683) 
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Late Fashions in Methods of Detection 


The principles utilized in recent commercial receivers, and power 
grid-rectification, which is coming next 


LTHOUGH the writer had long been 
aware of the fact, that in the detec- 
tor circuit lies the answer to most 


problems of distortion, it was not 


until he undertook a serious investigation 
of television reception that he became aware 
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Fig. 1 
Above mm1, unmodulated R.F. carrier; the ra- 
tio a/A is the percentage of modulation. This 
wave is, theoretically, “detected” into the half- 
wave form below, where g-g1 is the rectified 
carrier. 


of the true magnitude of the problem. Re- 
cent developments in commercial receivers 
have given us the “linear power” detector; 
the “multiplex” detector, which is a circuit 
re-arrangement of the “diode” or two-ele- 
ment Fleming valve, followed by a low-gain 
A. F. stage; and now the power-grid de- 
tector, due to F. E. Terman of Leland 
Stanford, Jr., University. Terman, in a 
series of articles in Radio Broadcast and 
in the J. R. EB. Proceedings, gave a clear 
analysis of the problem, but failed to con- 
nect with the popular imagination; although 
he demonstrated the vast superiority of his 
over previous methods as to sensitivity and 
fidelity. His most recent data, appearing 
in the Dec., 1930, J. R. E. Proceedings, are 
reviewed here. 


Theory of Detector 

The theory of detection, although simple, 
is rather difficult in presentation. For this 
reason, we will skip over the high spots and 
give but a brief outline of the systems, 
together with an explanation of their opera- 
tion. 

Fig. 1-A shows a modulated wave plotted 
against time. The average value of each 
R. F. evele is zero, and no effect would be 
obtained were we to apply the signal to a 
pair of phones or a loud speaker. If, how- 
ever, we are able to eliminate entirely—or 
even partially—one side of each wave, we 
obtain a pulsating direct current; the pul- 
sations varying in amplitude according to 
the modulation. 

Theoretically, this amounts to a complex 


By C. H. W. NASON 


current comprising a direct current and 
both a high- and a low-frequency current. 
This high-frequency component means little 
to us; for we must merely evolve a method 
of bypassing it to ground around subse- 
quent apparatus. This is done by the con- 
denser shunting the input of the first A. F. 
transformer, or by R.F. chokes, in a manner 
familiar to all radio fans. 

The direct-current component is here use- 
less; although it is of value in measuring 
apparatus. (The Tube Voltmeter utilizes 
this component.) It is the low-frequency 
component, or variation, in which we are 


interested; since this follows more or less 


faithfully the modulation impressed upon 
the carrier wave at the transmitter. 
The Diode Detector 
“Rectifiers” are so known because they 


exhibit the property of unilateral conduc- 
tivity. That is to say, they will pass cur- 
rent in one direction only. Such a device 
will bring about the relative condition ex- 
hibited in Fig. 1-B. 

In Fig. 2 are shown the essential circuit 


and the characteristic curve of a “diode,” 
or two-element tube, in a_ radio circuit. 
Note the fact that the curve assumes a 


linear, or straight-line, form as the voltage 





























increases. An alternating current, such as 
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FIG.3 

The “diode” detector and following amplifier, 

as used in the Phiico “Transitone” set. 


that shown in Fig. 1-A, would assume the 
approximate form shown in Fig. 1-B when 
passed through such a device. 

The marked curvature, at low values of 
applied voltage, causes distortion unless the 
input level is maintained high enough to 
avoid excursions into the curved range. In 
other words, we must maintain operation 
on the straight-line portion of the charac- 
teristic. 

In the Philco-Transitone receiver, shown 
in schematic in Fig. 3, a 71-A tube is con- 
nected as a diode; the plate and filament 
being tied together. The diode acts here 
as an automatic volume control of the 
“Wheeler” type, described in an earlier 
article by the writer, (Page 287, November, 
1930, issue of Rapto-Crarr.) 

The peculiar input circuit, common to all 
diode detectors and shown in this set, is 
made necessary by the high damping (or 
low input resistance) of the tube when 
operated in this fashion. The high damp- 
ing factor, limiting the gain in the previous 
R. F. stage, the low output efficiency (not 


to be confused with rectifying efficiency) 
and other factors all contribute to the need 
for a high gain A.F. amplifier, as evidenced 


by the three stages following. 


Diodes have the advantage of a long- 
range of straight--line operation, as com- 


pared with the curved portion of the char- 
acteristic. 


Bias or Plate-Circuit Rectification 
Not many years ago we employed “soft” 


detector tubes, followed by several stages 


of low-frequency amplification. These “grid 


leak” detectors were strong on sensitivity, 


but for many reasons, were weak as to 
quality. These gave way to the “bias” or 
“plate-circuit” detector, so called because 


rectification is obtained in the plate circuit 
of the tube, 
formation of the grid voltage 
curve. A look at Fig. 4 
cient.” Here the graph of plate-current va- 


and due to the characteristic 
plate current 
should be suffi 
riation with changing grid voltage is shown 
for a particular tube. In the same manner 
as before, we apply a modulated radio- 
frequency wave to the input circuit, in order 
to swing the grid voltage about the fixed 
bias in the Note that the 


fixed the plate current, 


shown. 
that 
with no signal impressed, is close to zero, 


manner 
bias is such 
The fact that the signal variations operate 
over a substantially linear portion of the 
curve leads to a low degree of distortion. 
Should, however, the depth of percentage 
modulation swing the grid too far into the 
curved distortion will be 
this will through the fact that the 
upper half of the modulation cycle will re- 
main an image of its original form in the 
unrectified while the half 
will he misshapen. The percentage of dis- 


area, inevitable; 


arise 


carrier, lower 
tortion under these conditions is readily cal- 
culable mathematically. 

Some other disadvantages arise. For ex- 
ample, the plate impedance of the tube 
operated in this fashion is high, requiring 
a high inductance load if the low frequen- 
The attempt 
result in a 


cies are to be reproduced. 


to fulfill this condition may 
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The characteristic operating curve of a “diode” 
detector (plate and fiuament joined). 
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in the highs. This must not, by any means, 
be taken as a “grouse” against plate-cir- 
cuit detection as a whole, state- 
ment of the facts as they 


but as a 
exist. 


High-Level Detection 


From what has gone before, it may be 
seen that all detectors suffer from distortion 
due to curvature at the characteristic. The 
sole means of avoiding this is operation at 
high that even large 
depths of modulation permit of no excur- 
sion into the non-linear Completely 
modulated signals are rare. Even the true 
“100G%-modulated” stations reserve — the 
maximum for fortissimo 
passages. Thus the danger is not great. 

It is possible, with a detector so operated, 
to obtain sufficient voltage in the plate 
circuit to overload a power output tube. 
Several commercial receivers operate with 
signal levels at the detector input sufficient 
to achieve this amplification, cither by 
means of a high-ratio transformer or, in 
rare cases, with resistance coupling. 

With the trend of broadcasters toward 
high-percentage modulation, it is essential 
that every factor causing distortion be in- 
vestigated. Terman and Morgan have dis- 


a carrier voltage so 


area, 


modulation rare 


covered that, when properly proportioned 
as to circuit constants and voltages, the 
grid-circuit detector accepts a much 
greater signal variation before excursion 
into the area of curvature occurs, 
Power Grid Detection 

The grid-leak detector operates by vir- 

tue of the variation in grid current with 


grid voltage; and rectification of the carrier 
takes place in the grid circuit of the tube. 
Karly grid-leak detectors operated with 
low plate voltages and small signal input. 
Operation was entirely along the curved 
portion of the grid current—grid voltage 
curve. Such detectors give non-uniform re- 
sponse and, in certain instances, are termed 
“square-law” detectors; the implication be- 
ing that the output varied as the square 
of the input, a two-fold variation in the 
depth of modulation resulting in four times 


the low-frequency output. The distortion 
thus created is obvious. 
Fig. 5 indicates the flow of grid current 


in a heater tube of the 
thode” type. It is 
graphically the effect of the 
reference to the prior figures will suftice. 
It is well to note that the area of curva- 
ture, under optimum conditions, is 
compared with the range available 
straight portion. 


“equipotential ca- 
unnecessary to show 


signal, as a 


over the 


small , 
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Values of Condenser and Leak 

The relation between the grid leak’s re- 
sistance and the grid condenser’s capacity 
for a minimum distortion should be such 
that Xe/R is equal to or greater than 
m+/ 1—m2, where Xe is the condenser re- 
actance at the highest desired modulation 
frequency and m is the modulation factor. 
This is necessary if smoothing-out of the 
high frequencies is to be avoided. The 
condenser charge must be dissipated more 
rapidly than the amplitude of the carrier 
is changed under modulation. For broad- 
cast purposes this calls for a grid conden- 
ser of .0001-mf. and a grid leak of 0.25-meg. 
Simple enough. 
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Characteristic curve of a plate-rectification or 


bias detector, showing the operating grid-bias 

point; note that the plate current is nearly 
cut off, 

The maximum allowable signal carrier 


for a given plate voltage is about a third, 
and not more than half that permissible 
with the tube biased as an amplifier. The 
maximum plate voltage is determined by 
the heat-dissipating properties of the tube. 

A means of avoiding the effect of high 
plate current is shown in Fig. 6. 

With no signal, the plate voltage is 
dropped through the resistor R so that the 
plate current is at a safe value. The in- 
coming signal provides a negative bias, low- 


ering the plate current. This cuts down 
the drop through R, and allows the full 


effective. 
"24 tubes should be operated 


plate voltage to be 


The '27 and 


as follows, with the grid return directly 
to the grounded cathode. 

"27 "24 
Ep 180 volts Ep 180 volts 


Cg .0001-mf. 
Rg 0.25-megohm. 


Esg 72 volts 
Cg  =.0006-mf. 
Rg 0.25-meg. 
The efficiency of rectification (B) in either 


case is about 859%. The grid circuit’s load 
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Details of a band-selector circuit, utilizing a combination of capacitative and inductive coupling 


with 
should precede 
coil M (left) is 


in the antenna, toacther 
tuned circuits, as shown, 


mutual-inductance 
an untuned amplifier. The 
shown at B 


coupling in the interstage circuit. 


detail of the 


At least four 
first coupling 
(right). 
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Fig. 5 
characteristic of a grid-leak 
showing how grid current flows with 
amplitude of the carrier. 


The operating 
detector; 
the changing 


resistance is equal to R/2B; about 150,000 
ohms with an 0.25-meg. leak. This is higher 
than with the old types of small-signal grid- 
leak detector. 

The advantages are, a higher sensitivity 
with low grid circuit damping, and at least 
as great an undistorted output as_ with 
“bias” detection; as well as better response 


at both high and low frequencies. High 
inductance loads are unnecessary, and the 
screen-grid tube may be transformer- 


coupled. 


ADDITIONAL NOTES ON BAND PASS 
TUNING 
By C. H. W. Nason 
. the appearance of the writer’s orig- 
inal article on band selectors (in March 
Rapio-Crarr), many readers have requested 


additional information. For the benefit of 
those bashful ones who may not have writ- 
ten yet, although consumed with curiosity, 


data here provided cover a band selector 
combining inductance and capacity coupling, 
and another utilizing direct magnetic coup- 



































ling between adjacent coils. The latter 
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Fig. 6 
A suggested circuit for power grid-rectifica- 


tion; R limits the plate current when no signal 


is impressed on the grid. 


method is particularly 


stage 


adaptable to inter- 
The large capacity in series 
with the plate tuning condenser should be a 
low-loss fixed 


coils. 


condenser; it serves to keep 


the direct current away from the gang 
condenser. 
Here we have a combination of inductive, 


and 
receiver. 


capacitative 
single 


magnetic 
(Fig. 7). 

The greater part of the inquiries concern- 
ing the original article mentioned the use of 
the fixed R. (Dubilier “S. G. Duratran”) 
transformers; lack of selectivity seemed to 
be the main cry. the 
"24 
for 
the 


coupling in a 


The writer suggests 
use of extremely high voltages with the 
tubes, when coupled by these devices; 
instance, 250 volts on the plate, 180 on 
(Continued on page 684) 
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HE hope of producing a vacuum 
tube, to be operated by some method 
less crude than the application of 
heat, has long been in the minds of 








Fig. 1 
A German inventor 
liad the idea of using 
a neon tube as an 
amplifier; the glow 
between its plates 
corresponding to the 
usual filament. 























inventors. While the present A.C. tube 
eliminates the use of a storage battery, the 
same result might have been obtained by the 
application of a gas flame; as in some of 
the earliest of the experiments of Dr. de 
Forest, nearly thirty years ago. But, with- 
out a means of heating, how is a continuous 
electron flow to be maintained in a vacuum? 

A problem which has always exercised 
radio inventors is that of doing away with 


Thyratron Tubes 


HE high-vacuum tube has, for industrial 

application, certain serious limitations. 
A very heavy price, in the way of power loss, 
must be paid for the current that it carries. 
The current through the tube is governed 
by the electron emission and the space- 
charge effect; which latter is simply another 
way of expressing the voltage loss in carry- 
ing the current through the tube. To make 
the cathode hot, so that it will emit elec- 
trons, requires electric power. This entails 
loss of the order of 10 to 150 watts per 
ampere of current through the tube. 

Considerable voltage is also required to 
carry the current space; the 
order of magnitude being several hundred to 
a thousand volts for one ampere. From 
this, it will be seen that currents of more 
than a few amperes cannot be handled eco- 
nomically by means of a high-vacuum tube. 

Therefore, it is apparent that the most 
promising application in the industrial field 
for the high-vacuum tube is in various con- 
trol operations where some of its unique 
characteristics, rather than its output, are 
the determining factors. 

Taking up next the Thyratron tube, its 
striking characteristics are the greatly-de- 
creased amounts of power required to heat 
the cathode, and a marked reduction in the 
large voltage drop which is characteristic 
of the high-vacuum tube. ‘This is brought 
about by the introduction of a very slight 
amount of gas or vapor into the bulb, which 
eliminates what we have termed “space- 
charge”; which is, in reality, the mutual 
repulsion between the electrons, due to their 
negative charge, that has to be overcome 
by the use of considerable voltage and which 
introduces a power loss. The _positively- 
charged mercury vapor or gas molecules 


across the 


* Vacuum Tube Enginecring Department, General 
Electric Company. 
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Soon—The Cold-Cathode Vacuum Tube 


the filament’s “A” supply, or minimizing it. 
It is true that this may readily taken care 
of where power is available; but a power 
line is even less portable than a storage 
battery. 

Some years ago a German engineer pro- 
duced a tube in which, instead of a heated 
filament, an ionized glow discharge was em- 
ployed to produce a field between cathode 
and anode (plate) which could be acted 
upon by a control grid (Fig. 1). Several 
modifications of the design have been made, 
to increase its efficiency. 

The latest topic of discussion, in this field, 
in the European papers, has been the photo- 
electric radio tube of Baron Manfred von 
Ardenne, one of the most original of Ger- 
man experimenters. It does not appear that 
practical operation has yet been obtained 
from it, so far as economy goes; although 
the principle was successfully demonstrated. 

However, an American attorney and in- 
ventor, Adolph A. Thomas, nearly four 
years ago filed a patent application on this 
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idea; and patent No. 1,788,553 was issued 
on January 13 last, covering ten claims on 
the use of a photoelectric amplifier, singly 
or in multiple. 

“The coincidence,” remarks Mr. Thomas, 
in a letter to the Editor of Rapro-Crarr, “is 


(Continued on page 685) 
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Fig. 2 
The principle of the photoelectric triode, or 
vacuum tube; instead of heated, its 
cathode is lighted from a lamp 


being 


Promise Many Valuable Applications 


By W. C. WHITE* 


mingle with the electrons, neutralizing this 
space-charge. 

This neutralization of the space charge 
allows a very different design of hot cathode. 
Instead of having to utilize what might be 
termed an open type of cathode for the 
electrons to leave the hot surface easily, it 
permits us to use an enclosed type of ca- 
thode, with just a few holes for the stream 
of neutralized and negative ions to pass 
through. 





NGINEERS tell us there are in- 

teresting possibilities in the “Thy- 
ratron” tube; they look to the day 
when it will be possible to eliminate 
the line losses inherent in A.C. trans- 
mission, by applying the thyratron to 
produce direct current at a potential 
of several hundred thousand volts. In 
this article, a vacuum-tube engineer 
explains the remarkable efficiency of 
the thyratron, at frequencies lower 
than those classed as “R.F.” and hints 
at industrial uses. Radio readers may 
speculate as to its use for more eco- 
nomical power audio amplification. 











This means that the heat may be kept in 
and conserved, whereas the electrons and 
positive ions may be allowed to travel to 
the anode. This is accomplished by sur- 
rounding the hot cathode with heat insula- 
tion and heat reflectors, with only relatively 
small holes to allow the passage of the 
current. 

By such means, we have to “pay” only 
about one watt per ampere for our current 
through the tube, rather than the 10 to 150 
watts per ampere. 

Also, this neutralization 


of the space- 


charge, which results from the introduction 
of mercury vapor or gas, eliminates the high 
voltage necessary to pass the current through 
the space; and, instead of a large voltage 
increasing with the amount of current to be 
carried, there is a constant voltage loss of 
only about 10 to 20 volts. 

It is, therefore, apparent that for the 
handling of relatively high currents, such as 
we have in the broad field of electrical engi- 
neering, the gaseous type of electrostatically- 
controlled tube is much better suited than 
the controlled high-vacuum type. 

It is true that a thyratron tube has cer- 
tain limitations. While the 
type of tube can handle currents up to the 


high-vacuum 


frequency of a million cycles per second, 


the thyratron valve in its present form 
is limited to a few thousand cycles per see- 
ond. Also, the 


direct current in the same simple way as the 


thyratron cannot control 
high-vacuum tube; that is, it lacks the fea 
ture of “continuous control.” However, it 
so happens that, just as the high vacuum 
tube fitted remarkably well into the radio 
communication field, the thyratron tube ap- 
pears to fit admirably into the industrial 
engineering field. 

As a good example of this a thyratron tube 
built to about the same size and costing the 
same amount as the UX-250 will handle ap- 
proximately fifty times the current. 

These are the reasons which give us com- 
plete faith in the application of the thyra- 
tron type of tube in the broad industrial 
engineering field to the same amazing extent 
that the high-vacuum type of tube, developed 
around the “pliotron” idea, has dominated 
the radio communication and broadcasting 
field. 


(From an address before the Schenectady section 
of the A.1.E.E. on January 16, 1931. Illustrations 
of the thyratron, and a brief explanation of the 
principle involved, will be found in the September, 
1930, issue of Rapio-Crart, on page 150.) 





660 





RADIO-CRAFT 


May, 1931 


Design of Radio-Frequency Transformers 


As modified by the problems which have been introduced by the 


ROM the viewpoint of the designer 
of a radio-frequency amplifier which 
is to be part of a radio receiver, when 
he has once determined the number 
of tuned and untuned stages he wants to use 
and the amount of amplification he must 
have, there remain really only three prob- 
lems that he must solve. Assume therefore, 
that the circuit arrangement of the ampli- 
fier is settled and the particular tubes 
chosen: the designer then must determine— 

(a) the proper voltages to use on the tubes 
and the manner of obtaining these from 
the power-pack ; 

(b) the system of controlling volume and 
the location of the volume-control ele- 
ments in the circuit; 

(c) the actual design of the radio-frequency 
transformers. 

The determination of the tube voltages is 

more or less determined by the manufactur- 

er’s ratings; which often must be somewhat 
modified by considerations of power-pack 
load, cross-modulation effects, grid-circuit 
overload, ete. The selection of the system of 
volume control is apart from the design of 
the amplifier proper; that is to say, the sys- 
tem to be chosen is one which will have no 
effect on the tuning of the amplifier, but 
will exert its control over sufficient range 
to enable the operator to reduce the volume 
of the most powerful broadcaster to zero. 

Such matters are of course, quite intri- 
cate, but the analysis of each of the several 
problems can be made somewhat more or 
less independently of each other; and, after 
all, perhaps the most important problem of 
all is that of designing the radio-frequency 
transformers. 

We need hardly consider the tuning con- 
densers at all. The design of these circuit 
elements is practically fixed. The economics 
of condenser design have practically fixed 
the number and size of the plates and the 
general arrangement of the frame structure; 
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Fig. 3 
The maximum voltage amplification of a stage, 
plotted against the mutual inductance of an 
output transformer of good quality. The closer 
the coupling, the more unequal the gain. 


multi-stage screen-grid amplifier 


By SYLVAN HARRIS 


so that there is not much that can be done 
in this matter. 
Inductance Found by Experiment 

Consequently, the first part of the prob- 
Jem of radio-frequency transformer design 
is to calculate the inductance required to 
enable us to tune over the broadcast range 
with the particular condenser capacity we 
intend to use. Of course, knowing the re- 
quired inductance value, only, is not suffi- 
cient; a coil must be constructed which will 
have this inductance. ‘This can best be done 
by cut-and-try methods, backed up by a 
certain amount of experience along this line. 

In radio-frequency amplifiers designed 
around screen-grid tubes, which have very 
high plate resistances, the proportioning of 
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Fig. 2 
The theoretical limit of screen-grid amplifica- 
tion; on the basts of 1000 micromhos of mutual 
conductance, and .02-mmf. qrid-plate capacity 
in the screen-grid tube. 


the tuning inductance to cover the tuning 
range involves only the secondary of the 
coil. In other words, with the tuning con- 
denser connected to the secondary, and with 
the coupling between the circuits quite loose 
because of the high plate resistance of the 
tubes, the tuning range is determined almost 
wholly by the secondary circuit, and inde- 
pendently of the primary. (Of course, the 
separate capacities of the primary and _ sec- 
ondary coils, as well as their mutual ca- 
pacity, have an influence on the tuning 
range; but this effect should be interpreted 
as a variation in the secondary inductance 
rather than as a coupling between the two 
circuits. ) 

At any rate, let us suppose we have de- 
termined all these things; we have fixed the 
tube voltages, the tuning capacity and the 
secondary tuning inductance. We must now 
consider the design of the primary circuit 
of the R.F. transformer. Fig. 1 shows the 
simple circuit of a tuned R.F. amplifier us- 
ing screen-grid tubes. The first thing we 
must determine about this circuit, in order 
to assist us in our work of transformer de- 
sign, is how much voltage amplification per 
stage this amplifier can handle. 

We all know that, if we have too much 
gain per stage, the circuit will oscillate, 
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Fig. 1 
In the standard screen-grid amplifier stage 
the high plate resistance of V1 necessitates a 
high impedance in L1B and, therefore, loose 
coupling into the tuned circuit L2B-C2. 


because of the feed-back through the tubes, 
between the plates and grids. Of course, 
we are using screen-grid tubes, in which the 
grids are supposed to be screened from the 
plates; but it must not be forgotten that 
this screening is not 100 per cent effective. 
Furthermore, there are other means of coup- 
ling between stages which are conducive to 
regeneration and oscillation; so we must be 
careful not to make the gain per stage too 
high. 


Limit of Amplification 
Fig. 2 shows the maximum gain per stage 
which can be used, assuming that the only 
source of feed-back is that which occurs 
within the tube between plate and grid. In 
other words, if this were the only coupling 
we had between stages, the gain shown in 
Fig. 2 is the maximum that could be used 
without having the circuits oscillate. If 
there is external coupling between the stages 
(as for example, in coupling resistors or 
condensers) the maximum amplification that 
can be used is less than that shown in Fig. 
2; how much less, depends upon the amount 

and the kind of external coupling. 
At any rate, as we can see in Fig. 2, 
we cannot expect a gain per stage of much 
more than 80, in a three-stage amplifie 
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Fig. 4 
The curves of amplification here correspond 
to those of Fig. 3; but are plotted against 
frequency, to show the greater efficiency at 
the low-wave end of the broadcast band, 
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A transformer designed to bring about more 


even gain throughout the range of broadcast 
frequencies. Lo-Co is tuned to about 500 
ke., or 600 meters; L1 is smaller. 


using type ’24 tubes. This may seem quite 
large; as a matter of fact it is large. It 
is extremely difficult to realize a gain per 
stage of even 70 or 80 over the broadcast 
range, except in an amplifier which is very 
well made, shielded, choked and bypassed 
with extreme care. This, of course, is out 
of the question in commercial radio receiv- 
ers, on account of the cost involved. As a 
matter of fact, in well-designed commercial 
receivers, we can generally count on obtain- 
ing perhaps half the maximum possible gain; 
a limit due to the interstage couplings ex- 
ternal to the tubes. 

The maximum possible gain is a function 
of the mutual conductance of the tube; that 
is, the greater the mutual conductance, the 
greater the possible gain. (See the article, 
“Mutual Conductance and its Associates,” 
March, 1931, Ranpro-Crarr. Editor.) On 
the other hand, the greater the number of 
stages, the lower the maximum possible am- 
plification. The same is true of the grid- 
plate capacity of the tube; to double it re- 
duces the amplification thirty per cent. 

We must now consider how much gain per 
stage we actually obtain in a typical circuit. 
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Fig. 8 
slot-zwwound primary loading coil Lo of 
he circuit shown in Fig. 5, as applicd to a 
standard R.F. transformer. The diameter of 
the coil is small, 
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Of course, the actual gain depends on the 
mutual conductance of the tube, the re- 
sistance of the tuned circuit (or the coil’s 
“dissipation constant” Q), and the coupling 
between the primary and secondary (M). 
The Rp of the tube also has an effect on the 
gain, but this effect is quite small in screen- 
grid tube circuits. 


Mutual Inductance of the Coil 

In Fig. 3 we have curves which show the 
relation between the mutual inductance of 
the transformer and the voltage amplifica- 
tion obtained at different frequencies. The 
value of the coil’s dissipation constant Q 
(which is 6.28 x f x L/R2) is here as- 
sumed to be 100; which is a fair value for 
commercially-designed coils of good quality. 
On the basis, it can be seen from Fig. 3 
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that, at 1000 ke., we can expect an ampli- 
fication of about 32 per stage if the mutual 
inductance is 50 microhenries. The curves 
show that, as we increase the mutual in- 
ductance, the gain goes up steadily. This 
means that, if we double the primary turns, 
we will double the gain; because the mutual 
inductance varies as the primary turns. 
Another thing, which Fig. 3 teaches us, 
is that the voltage amplification increases 
as we increase the frequency. This can, per- 
haps, be seen more clearly by plotting the 
curves in a different manner, as in Fig. 4; 
here the voltage amplification is shown plot- 
ted against the frequency, for various values 
of mutual inductance. For example, if the 
mutual inductance is 50 microhenries, we 
can expect a gain of 32 per stage at 1000 
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Fig. 9 
Curves obtained from a commercial antenna 
transformer; in (2), the primary is smaller 
and the coupling is looser. Note that the 
vertical scale is logarithmic. 


mutual inductance constant and increase the 
frequency, (tune to a lower wavelength), 
we see that the gain rises steadily. This is 
the frequency-characteristie which we ob- 
tain in all radio-frequency amplifiers em- 
ploying the simple two-coil R.F. transformer. 
At high frequencies the gain is great, and 
at low frequencies it is small; and, the 
greater the mutual inductance, the steeper 
the curve. 


Problems of Multi-Stage Design 
It must be 
shown here are for a single stage. 


remembered that the curves 

With 
two stages, alike in design, the total am- 
plification at any frequency is the square 
of the amplification of one stage; if there 
are three stages, the total amplification is 
the cube of that of one stage. 

This means that, if we plotted the curves 
of Fig. 4 for three stages instead of one, 
we should find the curves very much steeper; 
and the difficulty which designers find in 
R.F. amplifiers would he more obvious. In 
a three-stage amplifier, the R.F. amplifica- 
tion at 1500 kilocyeles may he as high as 
three to five times that obtained at 550 
kilocycles; or even more, depending upon the 
particular design. It is on this account 
that attempts have been made to design 
R.F. transformers which will give reduced 
amplification at the higher frequencies, and 
greater amplification at the lower frequen- 
cies. 

It is necessary, at the outset of such a 
design, to provide for keeping the coupling 
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sufficiently loose; so that the reaction of the 
primary circuit will not appreciably affect 
the secondary tuning. This is a very neces- 
sary requirement, in order to make it pos- 
sible to tune the amplifier over the entire 
broadcast range, while avoiding resonance 
effects, due to the primary, which would 
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Fig. 6 
The charactcristic curve of tie transformer 
of Fig. 5, due to the decreasing reactance of 


Co as the frequency rises. 


make the tuning of the secondary uncertain 
at certain frequencies; such sometimes occur 
in the tuned circuit coupled to the antenna, 
when very large antenna capacities are 
used, or when the antenna coupling is very 
tight. 

This being the condition—that the coupling 
between the primary and secondary must be 
it is clear that the way in which the 
amplification varies with frequency will de- 


loose 


pend mainly upon the design of the primary 
circuit. Returning to Fig. 3, it will be ob- 


vious that the amplification is dependent 
upon the mutual inductance between the 
primary and secondary. Hence, if we can 
make this mutual inductance vary in any 


way which we desire, we may likewise be 
able to control the amplification accordingly. 


A Compensatory Coil Design 

This is what is done in actual practise ; 
in one design, illustrated in Fig. 5, a local 
tuned circuit in the primary, consisting of 
a loading inductance Lo shunted by a con- 
denser Co, is placed in series with the regu- 
lar primary L1. The secondary L2B is of 
the usual design. 

The self-inductance Lo is quite large com- 
pared with the inductance L1; so that at 
low frequencies (as at 550 ke.) L1 has little 
effect and Co are so 
proportioned that this local circuit is reso- 
nant at about 500 kilocycles, just above the 
680) 


in comparison. Lo 


(Continued on page 
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Fig. 7 

The completed radio-frequency 
designed to overcome the disparity in 
fication at the ends of the band. 
shunted by a 40-mmf. 
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New Radio Devices for Shop and Home 


In this department are reviewed commercial products of most recent interest. 


May, 1931 


Manufacturers 


are requested to submit descriptions of forthcoming developments. 


NEW READRITE SET ANALYZERS 
' By H. G. Cisin, M.E. 


WO new set analyzers, Models “600” 
Tea “700,” which definitely meet the 
requirements of the average Service Man 
at a very low cost, have just been placed 
on the market by the Readrite Meter Works. 
The “Model 700” is an extremely compact 
The outside dimensions of the car- 
7%, by 3% 


device. 
rying case are only 10%, by 
inches. ‘The analyzer contains a D.C. volt- 
meter, an A.C. voltmeter and a milliam- 
meter. ‘The D.C. voltmeter has three ranges: 
0 to GO; 0 to 200; and 0 to 600 volts. 

The A.C. voltmeter has also three ranges: 
0 to 10; 0 to 140; and 0 to 700 volts. The 
milliammeter has two ranges, one for a 
20-mill. reading and the other for 100-mill. 

The instrument is equipped with a six- 
position bi-polar selector switch; by means 
of which readings may be obtained of “C” 
volts, “C” volts reversed, “K” volts, “K” 
volts reversed, plate voltage, and screen- 
grid control voltage. A 41/,-volt battery is 
supplied with the analyzer, to provide “C” 
bias, for grid tests, continuity tests, ete. 

There are two sockets on the panel of the 
analyzer, one for four-prong tubes and the 
other for five-prong tubes. There is a “grid- 
test” push-button and pin jacks are avail- 
able for the individual use of all meters, 
externally, in every range. There is a 
screen-grid pin jack, and there are two pin 
jacks for connecting the external battery. 

The cable leading from the analyzer ter- 
minates in a handy five-prong cable plug, 
small enough for making tests within auto- 
mobile and midget radio sets, with which a 
furnished. An 
supplied for testing the 
second plate of °80-type rectifier tubes. 

By referring to. handy charts supplied 
with each analyzer, it is possible to make 


four-prong adapter — is 
adapter is also 


accurate external measurements of resist- 
ances over a wide range of values and also 
to measure all the usual capacities encoun- 
tered in radio receivers and amplifiers. 

The “Model 600” Readrite set analyzer 


contains the same equipment as the “Model 
700”; but the apparatus is arranged in a 
tray and installed in a slightly larger carry- 
ing case, with a space below the tray 4%, 
by 614 by 1334 inches, which is suitable for 
carrying tools, spare tubes, etc. The tray 
is so contrived, that it may be taken out 
of the case and placed on the workbench. 

Both of the new models are contained 
in handsome black leatherette cases, sub- 
stantially constructed and equipped with 
nickeled corner protectors. In addition to 
being compact, the analyzers weigh very 
little, and can be carried long distances 
without causing fatigue. This feature will 
be welcomed by those Service Men who do 
not own an automobile. 


A CONVENIENT RESISTOR INDEX 
TANDARD resistance coding has long 
been an obvious necessity for efficient 
service work on radio receivers; and this 
need has been taken into consideration by the 
Radio Manufacturers Association in adopt- 
ing standards for the significance of colors. 
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STANDARD R.M.A RESISTOR COLOR CODE CHART 



































Fig. B 
A pocket-size guide, giving direct readings of 
resistance values according to the R.M.A. 
standard code, 


Its adoption by the larger manufacturers 
will eliminate one of the stumbling blocks 
of the Service Man. 

A very interesting little indicator, which 
will fit the pocket of the service kit bag, and 
which gives a direct reading of the value of 
any resistor of standard color coding, is 
illustrated herewith. It has been made by 
the International Resistor Co., and a 
limited supply is available for free 
A distribution to Service Men. The 
chart is printed on a substantial cel- 
luloid container, in which three cali- 
brated discs revolve; setting them to 
the end, band and body markings of 
a resistor causes the ohmic value to 
appear in the window. 


Fig. A (left) 

The Readrite “Model 700” set analyzer, @ 
compact apparatus for all purposes, at low 
cost. 





Fig. D (right) 
A new type of soldering iron which may be 
internally heated, with a gas-tube connection, 





New adjustable condensers, useful for aligning, 
trimming, balancing and neutralizing. The 
adjustment is made from the other side. 


ADJUSTABLE CONDENSERS 
INGLE and duplex small-space variable 
condensers of the mica-dielectric type 

are now available for the service and con- 
struction of receivers to which such units 
are suitable. This product, manufactured 
by DeJur-Amsco, has the trade name of 
“Varitor.’ The most-used model of the 
“Varitor” has a maximum capacity of 74 
mmf. per section, the minimum value is 
4 mmf. Five revolutions of the adjusting 
screw adjust the condenser over its capacity 
range. The head of the adjusting screw 
fits into a small hole, and conveniently may 
be covered with a seal. The construction 
is of mica, isolantite, and phosphor bronze; 
connections are made to soldering lugs. 

Other values may be obtained up to a 
maximum as high as 700 mmf. 

The “Varitor” is adjustable by means of 
a screwdriver; and will fit the average coil- 
shielding can. The over-all dimensions of 
the duplex are 11/16-inch thick x 2%% in. in 
diameter, for the larger models; the smaller 
duplex units have a diameter of 17. 


GAS-HEATED SOLDERING TOOL 
Foe servicing or construction, a new de- 

vice is the “Torchiron,” illustrated in 
Fig. D, which is manufactured by the Re- 
liance Torchiron Mfg. Co., The point may 
be heated in an ordinary gas flame; or the 
iron may be connected to a gas outlet and 
heated by its own flame, which is not ex- 
posed. A needle valve has been designed to 
mix economically the gas and air. “Cop- 
pers” of varying sizes, down to Y,-lb, are 
available. In three to five minutes, solder- 
ing heat may be reached; the temperature 
of the soldering copper is under control 
of the operator. 
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New Types of Radio Receiving Tubes 


Manufacturers announce 6-volt screen-grid; high-gain ’24; vari- 
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able-mu; mercury-vapor ’80 and other improved designs. 


UBES available hitherto in the United 

States have been of comparatively few 

standard types, so far as those offered 

to the public were concerned. Slight 
variations of design existed in the practice of 
various factories: but the general purpose 
of the industry has been to obtain inter- 
changeability; and the idea of giving every 
tube user a wider range of choice—still ap- 
parent abroad—was submerged in that of 
efficient mass production. However, the fact 
that receivers vary greatly, in the conditions 
under which they are operated, is forcing 
the production of more tube types. 

For instance, when the automotive receiver 
invaded the market for commercial radio 
sets, it encountered the limitations of battery 
supply. The tendency has been to develop 
modern receiving tubes for operation from 
a 2¥,-volt, A. C., filament-heating secondary. 
But the automobile industry had standard- 
ized on a 6-volt, automatically-charged bat- 
tery; this was therefore used to operate the 
21,,-volt tubes, because others were not 
available. 

A few days ago a large tube manufac- 
turer broke away from tradition, and an- 
nounced the development of a_ six-volt 
screen-grid tube, for direct-current opera- 
tion, though with an indirectly-heated ca- 
thode. It is specially intended for automo- 
tive receivers; yet lends itself also to opera- 
tion from D.C. light lines in series-filament 
circuits. 

The “NY-64" is the type number selected 
by its manufacturer, the National Union 
Radio Corp., for this tube. It draws 0.4- 
ampere on the filament, at 6.3 volts (the 
value in automotive lighting systems), and 


Practical 


RAZOR BLADES AND VOLUME 
CONTROLS 

N ANY customers object to paying any- 
4 where from five to seven dollars for 
volume-control replacement. One customer 
says, “It's as ridiculous to waste the com- 
plete volume-control mechanism, simply be- 
cause the graphite-coated strip is worn on 
the surface in one or more places, as it 
would be to throw one’s razor in the ash- 
barrel along with a dull blade.” 

The graphite-coated  strip-type volume 
control soon becomes noisy; usually, at the 
Junction of the metal contact and the strip. 
The roller must climb over the edge of the 
metal contact; therefore the pressure is 
great at this point, causing the edge of the 
inetal contact to wear off the graphite. 

Yet, one cannot purchase the graphite- 
coated strip separate from the control mech- 
anism, although razor blades are bought 
without the holder. 

Rvusseti. L. Woottey, 
08 Fifteenth Avenue South, 
Seattle, Washington. 


may be used with 180 volts on the plate, 
at a screen-grid voltage of 90 and a con- 
trol-grid bias of 3. With 110 volts on the 
plate (as from a light-line), the screen volt- 
age is 70, and the bias 1.5 volts, negative. 
In other respects, the characteristics of the 
tube are similar to those of the standard 24. 

Since the separation of the cathode from 
the filament implies a biasing voltage be- 
tween them, it is recommended that this dif- 
ference in the “NY-64" should be never 
more than 25 volts and that—in contrast to 
previous tube types—the heater should al- 
ways be negative with respect to the cathode. 














Fig. A 
The new De Forest cathode-heater construc- 
tion—1, cathode tube; 2, 3, filament; 4, “‘fins.”’ 


CONNECTIONS FOR ADAPTER 
ECAUSE short-wave and television are 
becoming increasingly important, I rec- 
ommend that tip jacks and a_ switch be 
placed in the back of each chassis; so wired 
that it will be unnecessary to remove the 
detector tube to plug a short-wave tuner 
into the audio channel. 
Francis K. Massie, 
741 Thirtieth Street, Newport News, Va. 
(Perhaps the phonograph jack, furnished 
with so many modern sets, will afford an op- 
portunity for the makers of short-wave 
adapters.—Editor. ) 


ALL-AROUND METER 
UNIVERSAL meter, with scales of 
milliamperes, filament and plate volt- 

ages on one dial, is made and sold in Eng- 
land at low cost. I would like to see this 
done by one of our meter manufacturers; 
it would make a very compact set tester, 
which would leave more room in the Service 
Man’s bag. 


Cuas. E. Hurwsvrr, 
Middle Haddam, Conn. 


New High-Gain Tubes 

In the design of the midget sets, in which 
fewer tubes are used, for reasons of com- 
pactness and cost, it is most essential that 
the screen-grid tubes provide as much volt- 
age gain as possible. With this requisite 
in mind, the DeForest Radio Company has 
developed and placed in production a spe- 
cial screen-grid tube of much higher am- 
plification constant than the ordinary types. 
Tubes of this new design have been checked 
in a number of midget sets, and it has been 
found that the sensitivity of the average 
midget set can be doubled by using them. 
For instance, if a set has a sensitivity of 
20 microvolts per meter, with the usual 
screen-grid tubes, this may be increased to 
10 microvolts per meter with the new tubes. 

Although the new type was designed spe- 
cially for use in midget sets, the tubes are 
interchangeable with the standard ’24 tubes 
and can be employed in any of the present- 
day radio sets for the purpose of doubling 
the sensitivity. They are known as the “424 
High Gain” type. 

The mutual conductance of the De Forest 
power tubes, also, has been increased; since 
this characteristic determines the maximum 
output of the set. On the other hand, this 
company has reduced the mutual conduc- 
tance of the standard ’27 which it manufac- 
tures; since, with the usual “Gm” factor, 
this tube tends to undesired oscillation in 
certain positions. 
changes have been introduced in its design, 


During the past year, 

along the lines of more rugged construction, 

greater cathode emission, and quicker heat- 
(Continued on page 686) 


Hints to Radio Manufacturers 


LONGER ANTENNA LEADS 
OME manufacturers are getting so Scotch 
that they are using two wires, leading 
from the set, instead of two posts for aerial 
and ground connections. ‘This is all right; 
but I would say, leave the two wires about 
six inches longer, so that it will be unneces- 
sary to fish for them with a pair of pliers. 
H. B. Avtenpack, 
91 Augusta St., Hamilton, Ont., Canada. 


CORRECTING THE SCALE 
OME quick means of resetting the tuning 
dial to give the proper kilocycle reading 
is desirable; since on most sets it is neces- 
sary to pull the chassis. I find that fully 
50% of the receivers of various makes come 
through with incorrect dial readings; and, 
when the purchaser buys a new log book, a 
service call is usually the result. Also, I 
would suggest that the dial light bulb be 
placed in an accessible location; since it has 
to he replaced quite frequéntly. 
Russert. R. Byers, 
1036 Eugene, Indianapolis, Indiana, 
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The Radio Sextant--for All Skies 


Natural radio waves, very much shorter than any hitherto capable 
of being utilized, now determine an observer’s position in the 


densest fog or falling rain. 


These waves, formerly classed as 


“heat” rays, are now open to a great many novel uses. 


HERE does the radio waveband 
end? Radio waves as low as seven 
meters are being put to commer- 
cial use; radio waves down to a 
quarter of a meter are fairly 
the laboratory; 


familiar in 
and wavelengths of a thou- 
sandth of a meter have been created by 
physicists. Below this there are ten octaves 
of frequencies (or thirty billion ten-kilo- 
cycle “channels”) before the electromagnetic 
waves of iight are reached. The higher fre- 
quencies, called “radiant 
heat,” are familiar to all by their warmth- 
giving properties; 


“infra-red” or 


but, in that vast range 
between the lowest radio waves and the 
longest perceptible rays of warmth, only 
the scientist has been able to find matters 
While the possibility of utiliz- 
ing these intermediate waves for communi- 


of interest. 


eation has been discussed, it has created 
only a very academic interest. 

Ilowever, a very practical application for 
them, as they exist in nature, has been 
found by an American inventor, Paul Hum- 
phrey MacNeil, of Huntington, L. I. (New 
York), who has demonstrated the practic- 


ability of observing the position of the sun 
on a cloudy day—not from its own direct 











by enterprising inventors and investigators. 





Rape gre irsag-tad takes pleasure in presenting to its readers the first description 
of radio’s latest achievement—the new Radio Sextant. 

remarkable in that it utilizes radio principles for a practical result which was an im- 
possibility before. It is now practicable tor a navigator, on board a ship or airplane, 
to point the Radio Sextant at a thoroughly overcast sky, even during a falling rain or, 
what is worse, during a dense fog, and so accurately locate the sun—although the latter 
is invisible to the human eye—that its actual position can be determined with a possible 
variation of less than one thirtieth of the breadth of the solar disc. 

Mr. MacNeil, the inventor of the new Radio Sextant, is an architect by profession; 
he has worked for a number of years on the instrument, which has recently been tried 
out on the steamship Mauretania, and in perfecting it had to invent entirely new instru- 
mentalities, including a new light-beam amplifier. He had been told by several promi- 
nent radio companies that an amplifier such as he desired is impossible to make; but 
he, not knowing any better, went ahead and produced one. 

The invention of this instrument shows again that the applications of radio prin- 
ciples have by no means been exhausted, and that new uses can be tound almost daily 


This new instrument is 








radiation, which is absorbed by the water 
vapor filling the atmosphere, but by the rays 
which are thereby caused to emanate from 
the clouds, in a direction predominantly 
parallel to the sun’s rays. On the bridge of 
the Cunard liner Mauretania, on a _ recent 
voyage, Mr. MacNeil demonstrated his ap- 
paratus successfully to the navigating offi- 

















Left, the radio scx- 
tant with its am 
plifier and batter. 
ies. The first 
stage (at lower 
right) has a aqal- 
vanometecr at the 
left; it throws a 
light-beam into a 
" sensitive photo-cell 
whose output is 
passed into the am 
plifier, shown with 
its power supply 
at the upper right. 


cers of the ship, under conditions which 
rendered ordinary observations impossible. 
The possibilities of the invention are not 
confined to finding the positions of ships and 
aircraft in heavy weather; but even these 
applications mark the first fundamental im- 
provement in the art of navigation since 
the design of the chronometer. 


Navigation by the Sun 


It may be explained that the position of 
a ship in the open sea, away from the lights 
and radio beacons of the coast, can be de- 
termined with accuracy only by observation 
of the heavenly bodies. The “dead reckon- 
jng” enables the sailor to estimate his where- 
abouts by the rate of speed maintained in a 
given direction from his last known position: 
but this calculation is not certain, because of 
the mobile characteristics of ‘the element on 
which he is floating, and the effects of 
winds and currents. The longer the voyage, 
the greater the possibility of error. The 
errors in finding a ship’s position, in the 
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Fig. 1 
The principle of the radio sextant; it measures 
the angle between the sun and the horizon. 
The meter reads maximum when the image of 
the sun is concentrated on the perforation in 
the diaphragm D 


old days, may be readily judged from the 
distortion of the maps and charts then pub- 
lished, as based on the observations of 
navigators. 

To determine the latitude, or distance 
north or south of the equator, is compara- 
tively easy when the sun, the moon or stars 
can be observed. Tables are obtainable, 
from which the height of the sun, of the 
moon or of any given star above the horizon 
when it is highest (at actual noon—not noon 
by the clock—in the case of the sun) may 
he determined for any given position. A 
simple observation, with a few corrections 
for optical reasons, suffices therefore to give 
the latitude. For instance, at noon on a 
certain date (the equinox) the sun is in 
the plane of the earth’s equator, and there- 
fore appears overhead on the equator. If, 
after corrections have been made, it is found 
that the sun is just halfway between the 
zenith overhead and the horizon, at any 
given place, that place is halfway between 
the equator and the pole, or in latitude 45°. 

On the other hand, while observation of 
the sun may show that the time is actual 
1oon at any place, the longitude can be 
found only by comparison with the known 
time at some certain place—such as Green- 
wich, England. If a chronometer keeping 
Greenwich time shows that it is 4:00 p.m. 
at Greenwich, when it is 12:00 noon at the 
point of observation, it is then apparent 
that the observer is on the meridian of 
longitude 60° west of Greenwich. During 
the past few years the development of radio 
time signals has made it possible for a navi- 
gator to check up on his chronometer sev- 
eral times a day, if necessary; and thus both 
latitude and longitude can easily be deter- 
mined within a mile by the use of ordinary 
instruments—if the sun can be observed. 


Finding an Invisible Sun 

That if, however, is a large one. In 
stormy or cloudy weather, when no heavenly 
body can be seen, it is most necessary to 
know a ship’s position yet most difficult to 
determine it. When the weather is so thick 
that the sun’s disc cannot be seen, the navi- 
gator cannot use his sextant. 

The invention illustrated here has now 
overcome this obstacle. As explained above, 
it does not eperate by the direct rays of the 
sun. Too many experimenters have been de- 
feated in somewhat similar researches by 
the fact that even the infra-red radiation 
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of the sun is lost in the atmospheric blanket. 
Mr. MacNeil attacked the problem from a 
new angle, and has developed a technique 
by which secondary radiation of wavelengths 
a thousand times longer than those of vis- 
ible light, is detected with accuracy  suffi- 
cient to determine the sun’s position in the 
heavens. 

In the ordinary sextant, the image of the 
sun, reflected from a mirror, is caused to 
touch the horizon, by adjusting a scale (See 
Fig. 3A). This adjustment does not depend 
upon the steadiness of the instrument, but 
upon the angle between the mirrors of the 
instrument; and it is therefore possible to 
make a very close adjustment by turning a 
vernier and to read at leisure the 
angle between the lower edge or “limb” of 


screw, 


the sun and the horizon. 

With the MacNeil sextant, when the sun 
is invisible to the eye, its position is deter- 
mined by the position of the instrument at 
which maximum radiation is received, at the 
very long wavelength (as light 
very, very short as radio is rated) of emis- 
sion from the cloudy sky. This fixes the 
axis of the cylinder above the sextant (Fig. 
1) at the elevation of the sun above the 


goes; or 





























Fig. 3 
An ordinary sextant is adjusted till the sun 
seems to touch the horizon, as at A; the radio 
sextant till the meter reads maximum, with 
the horizon properly on the cross-hairs. 


horizon; at the same time, the horizon (H) 
is caused to coincide with the intersection of 
the cross-hairs in the field of view of the 
instrument (Fig. 2.) An adjustment is 
sought, in the light of the observer's esti- 
mated position; and then the screw is turned 
until the horizon appears in its correct place. 
The sun’s elevation is then read off on the 
scale below, and the usual corrections and 
calculations of the navigator are carried out. 
As a matter of fact, this method of meas- 
urement eliminates the calculation for varia- 
tion of the solar diameter. 

Should the actual horizon be invisible, then 
resort to the method of an “artificial hori- 
zon” must be sought. This is found by means 
of a small level in the base of the instru- 
ment. The reflection of its bubble (H’— 
Fig. 2) is brought up to the horizon line; 
the insertion of a simple slide behind the 
half-mirror A serving to divert the optical 
train from the actual horizon to the bubble. 


Detection and Amplification 

The question at once arises, how does the 
instrument determine the point of maximum 
radiation? Full details are not as yet avail- 
able for publication, because of certain for- 
eign patent requirements; however, this 
much of the system may be outlined here. 

The cylinder at the top of the instru- 
ment (Fig. 1) has at its bottom a parabolic 
mirror R; the parallel rays of radiation fall- 
ing upon this are reflected to its focus, where 
a sensitive thermo-couple T is placed. This 
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thermocouple is shielded from the shorter 
rays of light, and heating radiation, which 
are found in normal daylight; it responds 
only to the longer, quasi-radio waves men- 
tioned Under their influence, and 
in proportion to their intensity, a small di- 


above. 


rect current is generated; this is carried 
through the cable, emerging from the top of 
the instrument in the experimental model 
illustrated, to the amplifier. 

The first stage of the latter is still re- 
served from description; it is stated, how- 
ever, that the efficiency found here has been 
previously attained only in the most delicate 
of laboratory apparatus. A delicate string 
galvanometer, reflecting a ray of light int 
a photoelectric cell, carries the 
this is then amplified in a 
vacuum-tube amplifier and led to the meter 
M of Fig. 1. When this meter shows maxi 
mum reading, it is evident that the cylinder 
of the sextant is pointed directly at the sun 

The diaphragm D covering the thermo 
couple (Fig. 1) is perforated with an open 
ing equal in diameter to the image of the 
sun; otherwise the necessary accuracy woul 
not be obtained. 
pable of establishing the 
within twenty seconds of are (about 1/9 
of the apparent diameter) on the 
cloudiest day; under difficult 
demonstration, on a pitching ship in heavy 
weather, it did so within one minute of arc 
The latter angle corresponds to about 600 
feet on the surface of the earth. 

The current generated in the thermocoupl 
T may be in the order of one microampere; 


impulse ; 


conventional 


This is theoretically cu 
sun's positior 
sun's 


conditions of 


if the sun’s rays were received with ever 
a fraction of normal fair-weather intensity 
screens over the detecting cylinder wouk 
be required. The reading of the meter, as 
stated above, is taken at its maximum; and 
no arbitrary figure for this value is required 
When the greatest intensity of radiation is 
found, the observer brings the horizon line 
or bubble, to the cross hairs of his field of 
vision (Fig. 3B); and the reading is they 
taken from the scale. beneath the instrument 

It will be observed that the cylinder of 
the sextant illustrated is adjusted to a hig! 
angle, for the sun’s position. For different 
latitudes, this elevation may be altered by 
means of another vernier scale, for the great- 
est convenience in observation. 

Mr. MacNeil, who is an architect by pro 
fession, has been working on this device for 
several years. Having overcome the funda- 

(Continued on page 696) 
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The optical train of the MacNcil radio sextant: 

the horizon may be sighted directly at H. or 

found by the bubble of the spirit level at H1. 
The mirrors are silvered only partially 
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The “L-32” Ultradyne All-Wave Receiver 


A highly-sensitive receiver embodying the latest devices of the 


OR some time there has been a de- 
mand for a sensitive superheterodyne 
capable of tuning in the shorter 
wavelengths, in addition to the usual 

broadcast assignments. ‘To meet this situa- 
tion the well-known “Ultradyne” receiver, 
conceived in its original form by Robert E. 
Lacault, has been redesigned. In the im- 
proved design, the principles of exceptional 
sensitivity, selectivity, quality, volume, good 
appearance, kit construction, ease of con- 
struction and operation, and low cost, which 
were embodied in the earlier Ultradyne 
models, have been retained by the design- 
ers of the “Model L-32” Ultradyne. 

It was desired to have an “All-A.C.” set 
design capable of covering the wide tuning 
hand from about 15 to 550 meters. The 
necessity of changing plug-in coils was rec- 
ognized; since maximum sensitivity at all 
wavelengths is desired, and a switching sys- 
tem would constitute a source of undesired 
loss. The problem finally was solved, in 
a most satisfactory manner, by designing 
the R.F. coils to plug into their respective 
sockets through holes provided in the top 
of the shielding, as shown in Fig. A. 

Perhaps the most important contribution 
to the success of the design of the “Model 
1-32” is the dynatron oscillator (V2, Fig. 
1). This feature eliminated interlocking of 
controls on the high frequencies, and critical 
tuning. (Information on this type of oscil- 
lator appeared in the February and March, 
1931, issues of Rapio-Crarr.) 


radio technician 


By H. J. COX* 

Anyone who has experimented with re- 
ceivers operating over the wide range of 15 
to 550 meters will recall the difficulty of 
tuning at short wavelengths when the tuning 
condenser has a high capacity; and, on the 
other hand, the large number of coils needed 
to cover the longer wavelengths when the 
condenser has the low capacity so desirable 
for satisfactory tuning at the shorter wave- 
lengths. 


Double Tuning System 

$v comparing the schematic circuit, Fig. 
1, and the illustration of the placement of 
the parts, Fig. B, the solution here obtained 
will become apparent from a few words. 
When using the “broadcast-band” set of 
plug-in coils, the small 50-mmf. variable con- 
denser (Cl in Fig. 1, which is controlled 
by the knob shown at the lower right of 
the front panel, Fig. A), is connected in 
shunt to the 250-mimf. main tuning con- 
denser (C2 in Fig. 1 and Fig. B) and acts 
as a “trimmer” to compensate variations in 
the circuit. And, the large (250-mmf.) and 
small (50-mmf.) sections of the two-section 
oscillator tuning condenser (C3-C4, respec- 
tively, in Fig. B) are corinected in paral- 
lel. Thus, the single-control “equacycle” 
variable condensers C2, C3, C4, turning 
through an are of 270 degrees, in conjunc- 
tion with the correct set of plug-in coils, 
cover the waveband from 200 to 550 meters. 

When using the other four sets of plug- 
in inductances, the circuits of two of the 




















Fig. B 


The “L-32” 


Chief Engineer, Traul Radio Co 


with shielding removed to show positions of parts; the insulating strip im the can 
at the right increases sensitivity. In this model, 
location does not require it. Complete 


the local Sw2 is included, but it is omitted if 
constructional prints are available. 


variable condensers are  automaticall 
opened; this is made clear by reference to 
Fig. 2, which shows the circuit-closing jun 
pers on the two “broadcast-band” coils. 
The operation then is somewhat different: 
the little “trimmer” condenser, Cl, becomes 
the “antenna tuning” condenser; and C4, 
the small section of C3-C4, is the only tuning 


capacity in shunt to L3. Condensers C2, 

















Fig. A 
Completed chassis of the “L-32": there are 
five sets of plug-in coils, which are inserted 
through the holes in the top of the shield, 


C3-C4, all rotate under control of the main 
dial, but only C4 is effective. Consequently, 
at the shorter wavelengths, dial (by the 
main tuning dial and the “trimmer” knol) 
operation has been selected to obtain maxi- 
mum sensitivity; while the choice of tuning 
capacity “spreads” the shorter-wave tuning 
bands. (At the present time there is no 
provision for introducing circuit oscillation, 
to enable CW. stations to be tuned in.) 

Another fence to be hurdled was the “in 
termediate frequency” or, as we like to cal! 
it, the “I.F.;” it was found, that with a 
sufficiently selective antenna circuit to meet 
present-day broadcast conditions, an LF. ot 
245 ke. resulted in minimizing trouble duc 
to double-beat tuning. (Please do not call 
this effect “double harmonics”; that’s some- 
thing entirely different.) 


Novel Heterodyning System 

Next to arise was the question of mixing 
the signal and oscillator frequencies to o! 
tain this IL.F., or difference frequency. And 
here we write a new page in the history 
of superheterodyne receivers. After consid- 
eration of the relative merits and demerits 
of all the accepted systems of coupling, @ 
circuit has been evolved wherein the signal 
and oscillator circuits are isolated in nearl\ 
every sense of the word! Checking over tl 
schematic circuit, it will he noted that ever 
portion of the oscillator, V2, returns direct!\ 
to ground—except the filaments, screen-grid 
and plate. And, by checking further, we 
find that resistance-capacity filters prevent 
R.F. energy from backing upward and into 
the other tubes in the set. As a matter of 
experiment, the use of an independent “.\” 
supply has proved that no coupling exists 
via the “A” leads. Except for the two holes 
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Fig. 1 


In the “L-32” Ultradyne, L6 is the 2,250-ohm field of a dynamic reproducer; R18 compensates for differences in the resistances of ficlds. The 


“local” switch Sw2 is required, in congested localities only, because of the receiver's high sensitivity, 


through which the plug-in coils are manipu- 
lated, there is no coupling between the sig- 
nal-frequency inductance L1-L2, and the 
oscillator-frequency inductance L3; an alum- 
inum wall separates the shield can into two 
compartments and thus isolates these coils. 
A clue to the coupling means may be found 
in the remark that insulating the aluminum 
partition from one side of the can will im- 
prove the sensitivity of the receiver. This 
insulating strip, which may be of any con- 
venient material, is shown in Fig. B. (We 
will leave it to the readers of Rapio-Crarr 
to suggest just how the 1.F. is obtained; the 
starting point being that the operation 1s 
perfectly satisfactory.) 

The sensitivity of the “L-32” may be con- 
sidered with reference only to the input of 
the LF. amplifier. Laboratory tests indi- 
cate this figure to be 1,-microvolt—for the 
standard output volume. Most of this sen- 
sitivity is due to the use of tuned I.F. trans- 
formers. 


Design of the I. F. Amplifier 


These are shown in the schematic circuit 
as Tl, T2, T3. Each coil is honeycomb 
wound, the primary being spaced 1 inch 
from the secondary. The primary is the 
lower coil, 114, inches from the aluminum 
base on which is mounted a two-section trim- 
mer condenser of 70 mmf. size. (These trim- 
mers are adjusted from the underside of the 
chassis.) To obtain satisfactory results, 
each I.F. coil must be held to close toler- 
ance limits; and the manufactured units, lab- 
oratory tested and rated, meet these speci- 
fications. Each I.F. transformer is enclosed 
in an aluminum shield can, 41/, inches high 
and 3¥, inches in diameter. The mutual 
coupling between each primary and secon- 
dary determines the selectivity of the LF. 
amplifier; which will have a “flat top” char- 
acteristic without the need for staggering 
the resonance points of each circuit with 
consequent loss of sensitivity. 

It is quite a trick to handle the tremen- 
dous gain of an amplifier system having a 
Sensitivity of 1%-microvolt. An adequate 
number of by-pass condensers, correct place- 
ment of parts, short leads, sufficient shield- 
ing, and careful selection of circuit and parts 
constants, have harnessed this power. 


Excellent Audio Channel 

Fidelity in reproduction is due, in part, 
to the use of a resistance-capacity coupling 
between the screen-grid power second-de- 
tector V5 and the first A.F. amplifier tube 
V6. “Parallel-plate feed,” between V6 and 
the power tubes, is another factor. 

Contrary to the ideas of some set build- 
ers, the power transformer does not intro- 
duce hum by inductive coupling into the 
circuits of V1 or V2. (The particular 
power transformer selected is largely re- 
sponsible for this.) In fact, the hum level 
is below audibility at a short distance from 
the reproducer. This condition holds for the 
entire waveband. The constructor will find 
that short-wave stations will come in with 
the same quietness apparent on the longer 
waves. 

The tray or chassis of No. 14 gauge alum- 
inum measures 114, x 1814, x 31, inches 
high. The overall height of the assembly is 
81/4, inches. 

Each screen-grid tube has its individual 
aluminum shicld can; except for the oscil- 
lator, which is in the same compartment as 
oscillator inductance L3. 

The 2,250-ohm field of the dynamic repro- 
ducer is used as one of the chokes L6 in 
the filter system of the power pack; resistor 
R18 may have the correct value to com- 
pensate for variations in resistance of the 
field coil. The output push-pull trans- 
former, T5, is encased with the reproducer. 

Resistor R1 ordinarily is not needed; al- 
though at the shortest wavelengths it may 
not be possible to obtain dynatron circuit 
oscillation without it. Resistor R2 is not 
used in the latest models. 


Details of Construction 


“Variable mu” tubes (described in the 
preceding issue of Rapto-Crarr) may be 
used as I.F. amplifiers in the L-32 Ultra- 
dyne. This is recommended only in the near 
proximity of a powerful station; since the 
sensitivity suffers somewhat. Only the Ma- 
jestic "51's have so far been tried by the 
writer. No circuit changes need be made; 
merely plug the °51's into the positions for 
V3 and V4. 

Switch Sw2, in the newer sets, is con- 
nected as shown in Fig. 1; the antenna post 


An .00015-mf. trimmer shunts C3. 

must be wired first to the switch contact 
and then to Ll. This system of connecting 
the local-distance switch has been found 
most effective. 

The volume control R27 must be insulated 
from the chassis; this potentiometer is con- 
trolled by the left knob. 

Reducing the plate potential of the dyna- 
tron oscillator to 25 volts has improved the 
operation; the screen-grid then has a poten- 
tial of 85 volts. 

A trimmer of .00015-mf. capacity (not 
shown) shunts C3 for better tracking. It 
seldom will require adjustment, and is in 
use only on the upper broadcast band. 

The volume control R17 is a potentiometer 
of the tapered-resistance type. ‘The shaft of 
this unit carries the off-on switch. Choke 
L5 is a 15-henry unit. Condensers C14 
C15, C16, C17 are electrolytic units of the 
dry type, and are mounted in a horizonta 
position on the under side of the chassis. 

Although it is not likely that many ex- 
perimenters will be able accurately to dupli- 
cate the coils required for the “Model L-32’ 
Ultradyne, some of the details of their de- 
sign may be of interest. The primaries and 
secondaries of the LF. transformers Tl 
T2 and T3 are made by winding narrow 
honeycomb coils, each consisting of approxi- 
mately 500 turns of No. 32 D.S.C. wire 

(Continued on page 689) 
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Fig. 2 
Detail of antenna coupler at A and its socket 
connections at B; oscillator coil at C and its 
socket at D. 
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The “SWS-9”’ Short-Wave Superheterodyne 


A single, shielded, plug-in unit is easily exchanged to shift the 
waveband on this A.C. single-control receiver of high sensitivity. 
The range can be extended up to 550 meters. 


By JOSEPH I. HELLER, E.E.* 


BOUT eight months ago, it was de- 
cided to start research work on a 
new short-wave kit set which, when 
finished, would have the features con- 

sidered most desirable in a modern receiver; 
ind, also, that certain disadvantages inher- 
nt in the ordinary run of short-wave re- 
‘eivers should be circumvented in the new 
lesign. 

Among the features desired in the new 
non-critical from every 
which could be inter- 
changed with no more trouble than plugging 
in a pair of phones; not more than one 
plug-in coil for each waveband, a volume 
control; and output equivalent, in both tone 
and volume, to that of expensive broadcast 
sets. The sensitivity should be above that 
of other short-wave sets, selectivity  suffi- 
cient 
of interference, the gain at all frequencies 
substantially the same; and the 
must tune both short-wave broadcast and 
C. W. stations with equal facility and effi- 
ciency. One requirement, probably more 
important than any of the others, was that 
the receiver must operate entirely from the 
A.C. line; and that the components neces- 
sary for this must be built on the same 
chassis as the receiver, and introduce abso- 
lutely no hum. 


set were control 
standpoint; * coils 


to completely eliminate any chance 


receiver 


Simplification of All Controls 

The disadvantages, of the ordinary set, 
to be overcome are as follows: absence of 
volume control; extremely critical and knife- 
edged regeneration control; a regeneration 
control whose setting varies with every fre- 
quency; plug-in coils that make necessary 
a major operation in changing; low output; 
and, in most cases, two dial controls. This 
article is intended to cover each point in 
the design and construction of the “SWS-9 
set”; and thereby to enable any experi- 
menter both to see the worth and desira- 


bility of the ideas incorporated, and to con- 
struct this receiver with a minimum ex- 
penditure of time and effort. 

Let us take the features desired and show 
how it was possible to evolve a rather rough 
idea of the finished set, by merely making 
sure that all of the desirabilities were in- 
cluded in the design. 

First, we have non-critical control. As 


immediately comes to mind; and so it was 
decided the receiver must be a superhetero- 
dyne and thus free from critical regenera- 
tion settings. This circuit, too, has other 
advantages. 

The problem of the plug-in coils was a 
hard nut to crack. It was early decided 
that they would have to be operated from 
the front of the set, making it unnecessary 
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Fig. A 
In this front view of the 
“SWS-9,” the single plug- 
in inductance L1 is see: 
in its shield. This unit 
contains both oscillator 
and antenna coils, the de- 
tails of which are shox 
in Fig. 4. The powe 
pack, at the left, rear, i: 
troduces no perceptibl 
hum. This set tunes wit 
superb ease. 








anyone knows who has ever tuned a short- 
wave receiver, the regeneration control is 
probably the most temperamental adjust- 
ment ever conceived for use in any set, 
whether broadcast or short wave. The 
most sensitive of the detector’s 
characteristic is at such an extremely critical 
point that, by the time a station has been 
sufficiently well tuned in to be audible, 
most of the pleasure has been eliminated 
from the proceeding. 

The answer to this problem is to incor- 
porate the regeneration control in such a 
circuit that it will be isolated from the 
frequencies being received; by so doing, it 
may be adjusted at the point of greatest 
sensitivity. The superheterodyne principle 


portion 


to lift or remove any covers or to search 
around in the dark for sockets. Only one 
coil must be used. Since the design was 
a superheterodyne, and absolutely no hand- 
capacity effect from the coil was permis- 
sible, it became necessary to do two things: 
first, to put both oscillator and detector tun- 
ing inductances in the same 
second, this unit had to be perfectly-shielded. 
It will be seen, later, how neatly and effec- 
tively this last item was arranged. 

Most manufacturers of short-wave re- 
ceiver kits, for some strange reason, have 
repeatedly neglected to include volume con- 
trols, making it necessary either to detune 
the set, or lower the regeneration control 
(the latter expedient being impossible when 


unit; and, 
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Fig. 1 


Schematic circuit of the “SW'S-9" short-wave super: the volume control is potentiometer R&, in the first audio input. R9 is a regeneration control 
for the second detector. The oscillator condenser C1 and antenna tuning condenser C3 are ganged. 
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Chief Engineer, Wireless Egert Engineering. 
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Fig. 2 
Specifications of I.F. transformers, in the fol- 
lowing order: A, L2; B, L3; C, L4—second- 
detector, with feed-back coil having terminals 
5 and 6. 


receiving CW signals. Therefore, a vol- 
ume control was included in the design. 

In order to make the output eyual to 
that of the ordinary broadcast set, it was 
decided that two type °45 tubes should be 
used in push-pull, preceded by a single ’27 
first A.F. amplifier. As a result, it was 
later found, after the construction and ad- 
justments had been made, short-wave broad- 
cast stations generally came in with the 
same tone and volume as programs on the 
ordinary well-built broadcast receiver. This 
made possible, for the first time, the actual 
enjoyment of the program for its musical 
and entertainment value, in addition to the 
thrill of hearing a distant station. 

When correctly used, the superheterodyne 
circuit is capable of exceptional sensitivity 
and selectivity. A major factor in obtain- 
ing both these effects is the use of the tuned 
air-core LF. transformers L2, L3, L4 shown 
in Fig. 1. 

Since yery little amplification is necessary 
at the frequency being received (merely 
enough energy being required to beat with 
the oscillator), the gain is the same for 
all signal frequencies. 

The regeneration control takes care of 
CW, ICW, and voice reception. When con- 
sidering the problem of hum resulting from 
A.C. operation, it was believed that, if a 
perfectly-shielded supply source were placed 
properly, there would be no pickup of the 
hum. After quite a bit of experimenting, 
this result was obtained; and here is a re- 
ceiver with absolutely no hum, although the 
power-supply apparatus is mounted di- 
cectly on the same chassis with the receiver 
proper. 

After listing the points, and 
their preliminary solution, complete specifi- 
cations will be given for building the short- 
wave A.C.-operated superheterodyne receiver 
which looks like a broadcast set, tunes like 
a broadcast set and sounds like a broadcast 
set. 


desirable 


Assembly of the Receiver 
Let us begin with the chassis, which con- 
sists of an inverted tray measuring 10 x 
20 x 2 inches; it is made of 3/32-inch alu- 
minum, bent over on all edges. 
In the specifications which follow, both 
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in the figures and in the text, dimensions 
for holes for audio transformers and chokes 
are not included; since it is felt that most 
constructors will prefer to use their own 
transformers. ‘The placement of the trans- 
formers, in the factory model, however, is 
shown in the photograph reproduced here. 

The shield can for the oscillator and first 
detector tubes and tuning 
made of 1/16-in. aluminum 
4%, x 5 1/5 x 8Y, 
with a cover. 

The shield can for the inductances of the 
oscillator and first detector circuits is made 
of 12-ounce copper and measures 2 x 3 7/16 
x 214, inches deep; into its rectangular open- 
ing fits a bakelite plate 2 x 3 7/16 x ¥,- 
inch thick, which is drilled for five General 
Radio pin-plugs (four of these being spaced 
9/16-in., and the last 
the construction, 1 in.). 

Since both oscillator and detector coils 
are wound on the same tube forms, the 


condensers is 
and measures 


inches; it is provided 


one, to “polarize” 
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Fig. 3 
Details of L4; the tickler winding, 5-6, does 
not appear on coils L2 and L3. The grid lead 
is shielded. 



































coupling between them is rather high. It 
is therefore necessary to use a high inter- 
mediate frequency (1600 ke.) in order to 
prevent the detector from being blocked 
by the oscillator. 

The specifications for the LF. coils are 
given in Fig. 2; note that no two are alike. 
Care should be taken to wind exactly the 
specified number of turns in exactly the 
manner illustrated. It is not believed that 
any undue trouble will be experienced in 


the construction of these items; although, 


if you can buy them ready-made, this is 
preferable. 
A detail illustration of one of the LF. 


inductances, I.4, serves to illustrate the gen- 
eral construction of all three LF. 
formers. (Fig. 3). 

It will be noticed also that the filtering 
system for each stage is included in all 
but the first radio-frequency coil. Screen- 
grid tubes are used for both first and sec- 
ond detectors. In Fig. 4 are given the 
specifications for the three plug-in coils; 
these should be made with extreme care, 
since upon them depends to a great extent 
the frequency coverage possible with this 
type of set. In the regular factory model, 


trans- 
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of 12- 


seamed, 


made 


the shields for these coils are 


ounce copper, suitably bent and 
and heavily coated with crystalline lacquer. 

The top (over-all) cover is made of steel, 
.036-inch thick; it 
10Y, x 20% 


a mounting 


inside, 63, x 
inches long (added to which is 
flange 1,-inch wide). Holes 
are drilled in one end for the antenna and 
ground binding posts. 
with black crystalline lacquer; dull black 
lacquer is used on the 


measures, 


It is heavily covered 


inside of the over 
All wir- 


as direct as possible. 


all shield, which is bent to shape. 
ing should be made 


Adjustment and Operation 
Now a few words 
of the all the LF. 
condensers (which can be 
the top of the LF. transformer 
the way down. Put the 
sockets. If 
wired correctly, it will be found 
placing the hand on the first LF. 
grid tube and bringing the volume and _ re- 


as to the adjustment 
receiver; turn adjusting 
reached through 
cans) all 
tubes into their re 
spective everything has been 
that, on 
sereen 


” 


generation controls on, loud “static” will be 


heard; it may be that a regular long-wave 


broadcast station will also be heard. ‘Turn 
all the intermediate condensers out, about 
half a turn each, and plug in the largest 


coil. On main controls 
their entire range, a point where a 
is heard rather weakly will 
reached. With the station 


loudest possible 


tuning the over 
station 
probably be 
tuned to the 
volume, adjust all the in 
termediate condensers with a bakelite 
driver until the station is as loud as you 
can get it. (Do not have the regeneration 
control all the way on; but leave it at 
some point oscillation.) Tune 
carefully, as the intermediate tunes sharply. 
If you have had any experience in tuning 
such receivers, you will find that you will 
be able to make a rather good job of lining 
up the intermediates, by 
for the static level. 

The adjustment of the regeneration con- 
trol should be left at some point which gives 
maximum 


screw- 


below very 


merely adjusting 


response for one station; 
(Continued on page 691) 
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Fig. 4 
Winding data for the short-wave oscillator and 
first-detector inductances, that are combined in 
one shielded coil unit, L1; this plugs into a 
front-of-panel receptacle, as shown in Fig. A. 
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Operating a Radiola 28” with Two-Volt Tubes 


Slight alterations are necessary to convert these favorite old supers 


to use modern tubes, and give improved output, inexpensively 


HE practicability of operating the 
older series of Radiola superhetero- 
dynes with two-volt tubes has been 
debated among radio men for some 
time. It was contended that the mutual 
conductance of the ’30 and °31 type tubes 
is so high that it would be impossible to 
use these tubes, because of circuit oscilla- 
tion and distorted audio output. The ques- 
tion then arose, whether these faults could 
be overcome? With these two requirements 
in mind—the control of oscillation and a 
proper output tube—the writer started ex- 
perimenting with, first, a Radiola “28”; 
second, a “25”; and, last, an “AR-812.” 


Initial Experiments 
Upon examining the battery cable of the 
“28,” it was decided to remove some of 
the leads (intended for six dry-cells in series- 
parallel); retaining only two leads for the 
filament circuit operating from a 6-volt stor- 
age “A” battery. 
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By F. L. SPRAYBERRY 


Seven of the new °30 type general pur- 
pose 2-volt tubes and a type ’31 2-volt power 
tube were inserted in the sockets after 
proper connections to the batteries. Al- 
though only the loop was used as a pickup, 
tremendous volume was obtained. Of course, 
the power tube became overloaded; and it 
could not be determined whether the greater 
part of the distortion was due to oscilla- 
tion of the intermediate amplifier or to the 
power tube’s overloading. 

It was clear that a power tube of greater 
capacity must be used. Upon examination 
of tube characteristics, it was found that, 
with a plate potential of 135 volts, a single 
*71A or two °32’s would give the greatest 
output; a ’71A gives 370 undistorted milli- 
watts and two 31’s 300 undistorted milli- 
watts. A ’71A was first tried, and most of 
the distortion disappeared; however, there 
were traces of oscillation when the volume 
control was advanced. 

This presented a real problem though, of 


VOLTMETER 
JACKS Bi 


aw 


FILAMENT 


BATTERY 
SWITCH 


AF. 


“ 


: : 

‘ . iti 3 1 or = 7 SND <t 

ge) SE SO <A Ai SOO A = a 
Fig. 1 PNR renin 


Schematic circuit of the “Radiola 28” (see also page 653), showing needed changes. A “Type 
934" Connectorald may be used externally, instead of opening the catacomb to introduce R1. 
The numbers of the “whisker” connections, 1-19, are stamped on the under side of the bakelite panel. 





course, it could be overcome in several ways 
by the use of laboratory equipment. But 
it was realized that, whatever was done must 
be simple, if thousands of owners of “28's” 
who have not proper equipment are to be 
enabled to make the adjustment with little 
trouble. 


Suppressing Circuit Oscillation 


It was finally decided to use a series re- 
sistor, or grid suppressor (RI, Fig. 1) in 
the grid circuit of one of the intermediate 
tubes. This was done, and with gratifying 
results. After reconnecting the set, it was 
found that, with both volume control and 
filament control rheostats turned on full, 
there was not even a trace of oscillation. 
Next, it was decided to try two °3l-type 
tubes in the output stage, connecting them 
in parallel; (grid to grid, plate to plate, and 
filament to filament); in order to obviate 
extra wiring, a Lynch “Tubadapta” was 
used. No reduction in the output was no- 
ticed (in fact, none was expected); for 
the two °3ls give approximately the same 
output as one *71A—providing the same 
plate voltage is used. 

The exact procedure for changing the 
Radiola “28” will now be given; these in- 
structions should be followed as closely as 
possible—especially if the constructor has 
not had previous experience with these re- 
ceivers. 

The chassis of the “28” is first freed 
from the cabinet, by removing four larg 
nuts from the under side of the cabinet 
housing the chassis. These are between the 
battery compartment and the chassis cabi- 
net; they are not the nuts which hold the 
chassis cabinet to the battery compartment. 

Remove the four screws and pull th 
chassis forward; then take a small screw- 
driver and loosen the clamp which hold 
the battery cable to the cabinet. 
the two long-screws that hold two fixed con- 
densers to the cabinet; then lift up the 
clamp and pull the battery cable up through 
the large hole in the cabinet. The chassis 
and battery cable, with its attached bypass 
condensers, can now be lifted free of the 
cabinet. , 

Remove the wooden slanting panel }y 
unscrewing four wood-screws at the right 
end, and three at the left, underneath tl 
frame. The panel can now be lifted off the 
chassis; its removal will give plenty of 
room to work. 

The next thing to do is to straighten out 
the battery cable; the first step being to 
cut off all “A+” or positive leads except 
the yellow-with-red-tracer; and remove all 
“A—” negative leads except the black-with- 
vellow-tracer. Next, cut apart all Jeads 
that are fastened together; so that you have 
a maroon, a red-and-maroon, a red, a black- 
with red-tracer, and a green wire marked 
“C+.” Cut this green lead off short, and 
tape it up. 

The cable wil] now be as follows: yellow- 
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Fig. 2 
To remove the assembly from the catacomb, 
this is placed in hot water until the wax ts 
sufficiently softencd (not melted). 


with-red-tracer, “A+B—C+”; black-with- 
yellow-tracer, “A—"; green-and-black, “C— 
1.5";  black-with-blue-tracer, power tube 
“C—"; maroon, “B+45”"; red-and-maroon, 
“B+90"; red, “B+135;  black-with-red- 
tracer, “B—” connection for fixed condens- 
ers attached to battery cable. (The tech- 
nician may prefer to keep the original Ra- 
diola battery cable intact, substituting there- 
for a standard 7- or 8-conductor cable.— 
Kditor.) 
Removing Catacomb 

Now remove the catacomb cover, by tak- 
ing out two machine-screws at each end and 
three on each side. With a punch, knock 
out the leaden seals at each end; the cata- 
comb cover can now be removed, revealing 
a bakelite panel (P, Fig. 3). Pull cata- 
comb unit over towards the rear so that it 
is upside down. 

Remove the battery cable’s connecting 
strip, to get it out of your way; this is 
done by loosening the screws holding it to 
the terminal strip. There are seven of these 
screws: three at the left end, three at about 
the center, and one at the extreme right. 

Next, turn the catacomb unit over, set 
it in place, and unsolder the nineteen wires 
(called “whiskers,”) connecting the cata- 
comb to the terminal strip. 

There are twenty-three connecting lugs on 
the terminal strip, to which the 19 whiskers 
from the catacomb connect as numbered, 
respectively, in Fig. 1. These leads are held 
in place on the catacomb by means of holes 
through the bakelite .panel; do not remove 
them from the holes. If they are kept in 
that order, there will not be any difficulty 
in getting them resoldered properly. 

Remove the 3-bus filament connecting 
strip, by loosening the 19 holding screws. 

The next is the most difficult; the cata- 
comb unit must be removed from its con- 
tainer. This is done by placing it in a pan 
of boiling water for about five minutes. 
Do not allow the water to cover the unit 
more than half-way (See Fig. 2.) Watch 
it carefully and do not allow it to stay in 
the water longer than is necessary. After 
it has been in the water about two or three 
minutes, insert a screwdriver under the 
bakelite panel and lift upward; if the unit 
slips, try the other end the same way. If 
both ends slip upward, have someone hold 
the catacomb unit for you (with a cloth 
at each end, to protect the hands) and pull 
upward until the unit is free of the con- 
tainer. Turn it over, with the bakelite 
panel down, and let the beeswax harden. 
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Then examine the unit; on one side, at 
the rear, you may find a strip of insulating 
material, about 14-inch wide, held in place 
by the screws which secure the unit to the 
panel; it is woven under and over these 
screws. Work it loose with a screwdriver, 
and pull it free of the unit with a small 
pair of pliers; this will expose thin copper 
strips making connection to the socket ter- 
minals. 


We are interested in the two strips mak- 
ing contact to the fourth socket; particu- 
larly the grid terminal; the plate terminal 
merely helping to identify the fourth socket. 
Sixteen of these copper strips are exposed; 
we are interested in the 7th from socket 
No. 1, which is the grid terminal of the 
second intermediate tube. Reference to 
Fig. 1 will allow you to identify it; be sure 
of it before proceeding further. After you 
are certain you have identified the grid ter- 
minal of the second intermediate tube, take 
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Fig. 5 
Introduce R1 between socket No. 4 and grid 
lead. NCS will usually require no attention. 
The assembly must be handled with great care, 
to break no connections. (Caution: To avoid 
injury to the eyes, remove the whiskers care- 
fully, to prevent the solder’s spattering.) 


a small pair of scissors or snips and cut the 
thin copper strip. 

Now check, with a continuity meter be- 
tween grid of tube and copper strip, to 
see if you are right. If you are right, solder 
two 2-inch wires to the two pieces of cop- 
per strip, then a 1,000-ohm resistor (R1, 
Fig. 1) to the two wires connected to the 
copper strips. Be sure the resistor lies 
flat, and insulate it from any possibility 
of contact with the container when the unit 
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is replaced in it. This can be done by wrap- 
ping the resistor with insulating paper; or 
scraping some of the beeswax from the bot- 
tom of the container, heating it and pour- 
ing over the resistor until this is covered. 


Tone and Volume Control 


A tone control can be used to advantage 
on this receiver; it may be one of the types 
described in the article, “Tone Controls in 
Commercial Radio Sets,” in the January 
and February, 1930 issues of Ranio-Crarr. 
The type recommended by the writer is 
shown in Fig. 1 of the January 1930 issue, 
and consists of a variable resistor, Rl, con- 
nected from the grid of the tube, to “C—” 
the can, or the filament circuit. 

This is easily applied to the “Radiola 28” 
and it will act not only as a tone control, 
but also as a volume control. 

Since this receiver will, in many cases 
be operated with an external power am- 
plifier connected to the first audio-frequency 
jack, it is desirable to connect the tone con- 
trol across the grid circuit of the first audio 
tube. It will be just as effective here as if 
it were used in the last audio stage; and 
you will find that it does not give that 
peculiar “barrel” distortion effect, as do 
so many forms of tone control. 

After making connections to the grid cir- 
cuit of tube No. 4, by inserting the 1,000- 
ohm resistor in the grid circuit, solder a 
wire to the grid connection of socket No. 7. 
The terminals of the latter are in the same 
relative position as those of socket No. 4; 
in case of doubt, you can, of course, check 
between the thin copper strips and the grid 
terminal. 

The wire soldered to the grid terminal 
of socket No. 7 should be approximately 15 
to 16 inches long; and a hole just large 
enough to accommodate it, should be drilled 
in the bakelite panel of the catacomb unit. 
The wire is then drawn up through the 
bakelite panel and pulled tight. 

To complete the tone control, mount a 
variable resistor at a convenient point on 
the panel. The writer used a 0-50,000 ohm 
“Clarostat” for this purpose; although any 
good grade of resistance unit, with a value 
between 0 and 500,000 ohms, will serve. 
The other side of the variable resistor is 
connected to any convenient point of the 

(Continued on page 688) 
































TOP OF BAKELITE PANEL TUBE FILAMENT A- ] 
N - WIRE X ON CATACOMB (IN FIG. 3) 
. ' s ~ 
x A-TO SET 
s 
yi A+ TOSET 
suppoRt # NEW LEAD l 
! RESISTOR S 
eg e 7 ee Ss R35 
9 / 4 x R2 =} 100Hms 
4 s Ss 
; R2 > 
3~40Hms— 
> 
OPTIONAL i. 
10 1E FILAMENT * 
BALLAST ™ 
ae = — = — i x 
\; Sa-— —— WHISKERS 6-VOLT 
ABOUT 15 IN. LONG FIG.3 FIG.4 STORAGE BATTERY 























Left, wiring below the aluminum plate, which covers the bakelite panet. The filament lead X és 
to be taken from post 1B and lengthened as at X2. Right, the schematic circuit for operation 
from a 6-volt storage battery, with 9 tubes. 
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This circuit adds two stages of screen-grid R.F. 


Fig. 1 


amplification to the intermediate amplifier of the “Roll-Your-Own’’ ; 


a different frequency-changer 


is employed. Connections for a 6-volt battery are shown. 


€A Home-Made Super for 2-Volt Tubes 


HE writer had originally in mind to 


adapt the “Roll-Your-Own” super 
(described in the November, 1930, 
and March, 1931, issues of Rapto- 


Crarr) to the new two-volt tubes, as he 
promised in his last article; but, after many 
experiments, he decided to dismantle the set 
and rebuild it. The results thus obtained 
have been very gratifying. 

Reception is limited by the noise level 
only, which depends upon location. Sta- 
tions have been tuned in from coast to coast, 
including two in Mexico and one in Cuba. 
In fact, it was possible to get California 
nearly every night during the past winter, 
through the blast of about twenty-five ra- 
dio stations in this vicinity (Oak Forest, 
Jil, a suburb of Chicago) ; high-power sta- 
tions like WLW, KMOX, WHAS and WOC 


are received at midday on the loud speaker. 


By W. E. SMITH 


Rearrangement of Components 

The schematic circuit (Fig. 1) differs 
somewhat from that shown in the November 
issue; after quite a few experiments with 
the dynatron oscillator, it was decided to 
use an inductively-coupled oscillator of the 
usual type, with a °30 tube. As will be 
seen from the baseboard layout (Fig. 2), 
the arrangement of the receiver has been 
changed considerably. The oscillator coil 
L.6 and the modulator coil L2 are placed in 
one compartment shield, 314, x 5 x 5 inches, 
one inch apart, with their axes parallel. 
It may be stated here that the degree of 
coupling has much to do with the loudness 
of signals obtained. With a primary of 35 
turns, about 2214, volts on the plate of the 
oscillator is sufficient; 45 volts will increase 
signal strength, but may not be desirable. 

rhe first R.F. tube V1, the antenna coil 
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: Fig. 2 
The layout used by Mr. Smith; the oscillator coupling is obtained between the fields of the two 
coils L2 and L6. The tubes V2, V3 and V7 have individual shields, as well as the coils L4 and LS. 





Ll and its tuning condenser Cl are con- 
tained in one shield, measuring 31, x 8 x 6 
inches; it is essential that this stage, as we'll 
as the modulator stage V2, be well isolated, 
if cross-talk is to be avoided. V1 is a *32 
type screen-grid tube, with 135 volts on the 
plate and 671/, on the screen-grid; the lat- 
ter electrode is fed through an R.F. choke 
and by-passed to ground by an .01-mf. con- 
denser. A bias of 3 volts for the control- 
grid is obtained through the drop in the 
filament resistor, if a storage battery is used. 
Otherwise, biasing batteries are used. 

The modulator V2 is also a °32, with sim- 
ilar plate and screen-grid voltages, but a 
control-grid bias of 4 volts. 


Details of Coils 

The antenna coil L1 has a secondary of 
100 turns of No. 30 enamelled copper wire, 
space-wound on a 13% x 2-inch form, with 
12 turns of the same wire, at the low-poten- 
tial end, for a primary; it is tuned by a 
.00035-mf. variable condenser. 

The modulator coil .L2 has a secondary 
of 105 turns of the same wire, space-wound 
also, and tuned by a similar capacity; its 
primary is 50 turns of No. 35 enamelled, 
bunch-wound, as close to the low-potential 
end of the secondary as possible without 
touching. <A slot for the purpose was made 
with a hacksaw and a small file. 

The intermediate-frequency transformers 
and the audio end remain as described in 
the previous articles mentioned above. The 
second detector V4 has a .00025-mf. grid 
condenser C8 with a leak R7 of 50,000 ohms 
resistance. The bypass condenser C7 in the 
plate circuit is a .001-mf. capacity, and the 
tickler is shunted by a 3,000-ohm variable 
resistor R8, of the same value as the volume 
control Rl in the antenna circuit. 

The output tube V6 is a type ’31, which 
should feed into a high impedance load, such 
as a magnetic or inductor-dynamic repro- 
ducer. It was thought unnecessary to in- 
clude a tone control; as the writer believes 

(Continued on page 693) 
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REPAIRING SCREEN-GRID TUBES 
By Frank C. Atkinson 

Oh yeas throw away a screen-grid tube if 
the control-grid tip should pull off the 

top, leaving only the lead sticking up. 

Clean out the cap, and around the top of 

the bulb; clean the end of the control-grid 

wire, and solder to it a short length of fine 

wire. 
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Fig. 1 
The loosened cap of a screen-grid tube may 
be cemented back into place, quite satisfac- 
torily, in the manner shown. 


Then, procure from a paint store a small 
amount of litharge (yellow oxide of lead) 
and a small quantity of glycerine. Mix a 
small quantity of the litharge into the glycer- 
ine, until a stiff paste is formed; pack the 
grid cap with this, and run the control-grid 
lead of the tube through the paste and out 
from the small hole in the cap. Press the 
cap down upon the glass, clean away the 
excess paste; and allow this cement tu set 
for twenty-four hours. Then clean the cap, 
and solder the end of the wire to it; and the 
job is finished. You will find the tube as 
good and as strong as new; I have used this 
method for some time and it has never failed 
me, of 

GANGING AN OLD SET 
By E. E. Meeker 
ULTI-DIAL receivers may be con- 
verted to single-dial control in the 
manner shown. Four hard-rubber discs 
(cut from an old panel) are turned 1¥/, 






































Fig. 2 


An old, three-dial set may be converted to 


single control in this manner. . The dial is 
then replaced on the center shaft. 


inches in diameter, with a 15/64-inch hole in 
the center, so that they may be driven 
tightly upon the 14-inch shafts of the con- 
densers. Then two dises are fitted to the 
central condenser’s shaft; and each is fast- 
ened to a disc, on one of the outside con- 
densers, by a strong fish line, which will 
grip the discs where they have been grooved 
in the centers of their rims. The condensers 
may then be aligned, by slipping the belts 
until a good adjustment is obtained. 





AN IMPROVED VOLUME CONTROL 
By Russell L. Woolley 
fee gece radio receivers have, 
usually, a 50,000-ohm potentiometer, 
shunted across the 671/,-volt section of the 
“B” supply, to vary the screen-grid voltage. 
This is a good method of volume control; 
but the useful range is limited to about half 
the are of the slider’s movement. The re- 
sult is that the change in volume from “soft” 
to “loud” is very abrupt. 
This method of volume control may be 
improved by using a fixed resistor of, say, 
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Just as tuning is spread by adding another 
condenser, so volume control may be made less 
critical by a serics fixed resistor. 
25,000 ohms value, connected in series with 
a variable potentiometer of 25,000 ohms; 
the useful range is thereby spread over the 

entire arc. 

These particular values do not, of course, 
hold true in every case; conditions, such as 
the sensitivity of the receiving set, the field 
strength of local stations, the number of 
screen-grid R.F. stages, and the screen-grid 
voltage, determine the value of the potentio- 
meter. The total resistance, however, should 
be 50,000 ohms. 

Inasmuch as a volume control of this type 
is shunted directly across the “B” supply, 
a switch should be included, to disconnect 
it from one terminal of the “B” battery 
when it is not being used; for otherwise 
it wastes current. 


KEEPING THE IRON CLEAN 
By Luther C. Welden 
EEPING the soldering iron clean is 
half the job of doing a solder job; so 
it is a good idea to keep two handy acces- 
sories on the work bench for this purpose. 
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Fig. 4 

The two accessories shown make it more con- 
venient to do a good job of soldering. 

First, a small sheet of rather fine-grade 
sandpaper; on which flow a small bit of 
resin or solder paste and a small amount 
of solder. Next, procure a small round tin 
can about 21%, inches in diameter and 2 
inches deep. Take a strip of canvas 21, 
inches wide, or 14-inch wider than the can 
is deep. Roll the canvas in a tight roll 
until it will fit snugly into the can, with 
about ¥,-inch extending 
“fuzz” this outer edge. 

When the iron is hot clean the tip by 
rubbing on the sandpaper; it will be well 
“tinned” at the same time, because of the 
paste and solder on the paper. Then clean 
off the surplus paste by passing it over the 
canvas pad. 

An iron holder made of 
may be fastened to the can. 


above the edge; 


a strip of tin 


PUNCH AND JIG FOR METAL WORK 
By Eugene Douglass 
VERY  set-builder and experimenter 
knows of the difficulty encountered in 
drilling or cutting holes of large diameter 
(Continued on page 692) 





























Fig. 5 
By means of a sct of jigs and punches ef this 
kind, large, clean holes may be punched in 
stout sheet metal. 


fairly 
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HIS discussion of the eccentricities of 

the push-pull circuit has already devel- 
oped that unmatched tubes are not such a 
bugaboo as the public has been led to be- 
lieve. ‘The next possible cause of unbalance 
is an unequally-tapped input transformer. 

Before going into this discussion it may 
be pertinent to know what center taps are. 
The audio transformer, (which the power en- 
gineer regards with infinite scorn for its 
qualities as a transformer) is usually of 
what is called the “shell” type, illustrated 
in Fig. 13. The windings are placed around 
the middle leg, as shown, with the primary 
nearest the core and the secondary right 
over it. If the secondary is to be center- 
tapped, this tap is made at the center of 
the winding as determined by the number of 
turns. 

This means that the second half of the 
secondary, while comprising one-half of the 
number of turns, will be longer in total 
feet of wire than the first. It will, there- 
fore, have a higher ohmic resistance. More 
important yet, because it is further from 
the primary, some of the primary flux will 
not reach all of the turns; since it is this 
flux which produces the output voltage, the 
second half of the secondary will produce a 
lower voltage than its companion half. We, 
therefore, have an unbalanced transformer, 
so far as the voltages and impedances of 
the secondary halves are concerned, 

This will mean that one tube will get a 
greater part of the voltage across the sec- 
ondary of the input coupling device. For 
the sake of convenience, suppose the posi- 
tion of the center tap to be such that a-c 
(Fig. 1) comprises more effective turns than 
b-c; and therefore. tube V1 has a greater 
potential on its grid than tube V2. Assume 
further that the tubes have the same mutual 
conductance, that the output transformer 
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Two types of transformer, the second more 
common. The outer part of a winding uses 
more wire for the same number of turns. 
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By EDGAR MESSING 


is correctly center-tapped; and that the po- 
larities on each grid are negative on V1 and 
positive on V2. Since we have assumed 
that the tubes amplify equally, V1, because 
it has the greater voltage on its grid, will 
produce the greater voltage in its plate cir- 
cuit; just as in the case of a higher mutual 
conductance, discussed in the previous in- 
stallment (March, 1931, issue, page 548). As 
before, it will be found that the effect of 
unbalanced voltages in the plate circuit is 
very neatly taken care of by the stronger 


ibe; which graciously egenerates” when 
tul which graciously “degenerate 
required and sociably regenerates when 


necessary. The net effect, again, is to de- 
crease the grid voltage on V1 and increase 
it on V2. Thus the inequality is again over- 
come. ‘The push-pull stage has again proven 
itself; for we have shown that it compen- 
sates automatically for the unequally-tapped 
input transformer. 
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Fig. 14 
The result of unbalanced halves of the push- 
pull circuit. After a very short time, in which 
re- and de-generative actions occur, normalcy 
is reached. 


These last points, concerning the relative 
indifference of the circuit to unmatched 
tubes and unequally-tapped input trans- 
formers are interesting, in view of the rather 
strongly-vested belief that the circuit must 
be either exactly balanced or worthless. 
On one occasion, a group of engineers was 
gathered to discuss the design of a public- 
address system when, of course, push-pull 
was decided upon for at least two stages— 
“and the tubes must be exactly matched,” 
said one chap wisely, at which there was a 
sage nodding of heads. If memory is at 
all correct the writer was that ignoramus 
who had to open his mouth. And it took a 
very simple study to determine that tubes 
need not be matched exactly, if the grid- 
biasing resistor is left unbypassed. 

But, the argument went on, this very bal- 
ancing effect, in tending to equalize the out- 
put voltages, operates to limit the current 
through the resistor, and the balancing ef- 
fect ceases. Then, as it begins to stop, the 
voltages begin to unbalance again and the 
cycle must be repeated. This condition, as 
in alternating-current circuit phenomena, is 
but transient. The oscillations, whose period 
is determined by the characteristics of the 
circuit in which the current flows, die down; 
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The Hows and Whys of the Push-Pull Circuit 
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The now familiar pushpull circuit, with its 

biasing resistor Rg un-bypassed, for reasons 

which are explained in the text. 

leaving an effective balance-point where 
there is just sufficient degeneration and _re- 
generation to allow enough current through 
the resistor to keep up the effect (Fig. 14). 
The result is that the tubes are considerably 
less unbalanced than their different mutual 
conductances would indicate. 

The next point, after admitting they are 
unbalanced, is to learn what effect the un- 
balance has on the output. If we have a 
good output transformer (so that all the 
current through the primary produces volt- 
age in the secondary and none is wasted to 
cause trouble) than, even though half of th« 
transformer (the side nearest the tube with 
the highest mutual conductance) carries 
more current, the secondary does not recog- 
nize this fact and does its duty as it sees it. 
It must be kept in mind that these situa- 
tions of unbalance have been examined with 
respect to the effect on the fundamental or 
undistorted component of the signal. What 
happens to the distortion harmonics will be 
seen later. 

The condition we are next to discuss is 
the third point of possible unbalance—an 
off-center-tapped output transformer. 

In Fig. 11, V1 and V2 represent the in- 
stantaneous fundamental voltages produced 
across the load by the tubes of the push- 
pull circuit. For the sake of avoiding need- 
less complexities we shall assume that the 
tubes have equal mutual conductances and 
that the signal voltages on their grids are 
equal. Reg is the grid biasing resistor, which 
is connected to the middle of the output re- 
sistor through the “B” supply. R1 and R2 
are the two halves of the eutput transformer 
and, for the example we are considering, we 
will have the former greater. 

V2, we may say, produces two currents; 
one which passes through Rg and R2 and 
one through V1, R2 and Rl. V1 likewise 
produces two currents, one traversing Rl 
and Rg, the other, Rl, R2 and V2. The 
magnitude of the current produced through 
Rg by V1 is determined by the sum of the 
impedances Rg and R1. Similarly, the cur- 
rent produced through Rg by V1 is gov- 
erned by the impedances Rg and R2. Since 
R2 is less than Rl, V2 needs overcome & 
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smaller resistance than V1 and, therefore, 
V2 sends through tlfe middle arm a greater 
current than the opposing current produced 
by V1. The result is that there is a net 
current through the middle arm, from a to 
b; which tends to make the ground side of 
Rg and, therefore, the grid of each tube 
more negative. 

Since the voltage on the grid of V1 is 
made more negative, and that of V2 less 
positive, the former is being regenerated 
and the latter is being degenerated. This 
means that the voltage across the load rep- 
resented in Fig. 11 at V1 will be a little 
larger and that represented at V2 will be 
smaller than under any condition wherein 
tg is bypassed and no degenerative or re- 
generative action allowed to take place. The 
net effect will be that the currents through 
Kg will oppose more exactly; and it would 
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seem that the two currents will so manipu- 
late themselves as to reach a point of equi- 
librium with a certain amount of regenera- 
tion and degeneration existing. 

So it seems that, no matter what we do 
to the push-pull circuit—whether we unbal- 
ance the tubes, the input transformer or the 
output transformer—the circuit 
tries to make up for our ill treatment. 

(Our readers will note that 
have a fondness for push-pull ahead of the 
power stage where quality is the first re- 
quirement. See below.—£ditor.) 


earnestly 


engineers 


Fig. 11 
This equivalent circuit, reprinted 
ceding installment, J 


from a fre- 
push-pull 
unbalance in 
cither input or output. 


shows how the 


circuit automatically corrects 


A Perfect-Quality Demonstration Receiver — Part II 


N the preceding (April) issue of Rapto- 

Crarr, appeared a description of the 

radio-frequency and detector stages of 

an elaborate receiver designed especially 
for the Science Museum of South Ken- 
sington, England, in which fidelity of repro- 
duction, with large volume of output, was 
the desideratum. ‘The full circuit was given 
in that installment; but an abridged ver- 
sion of it, omitting the power supply and 
the numerous bypasses, is given here in 
Fig. 3. 

Audio Stage Connections 

A portion of the amplified A.F. output 
of V3A is fed, through a_ potentiometer 
control, to the grid of V3B. This potential, 
after amplification by V3B, is in reverse 
phase to the output of V3A. The result is 
that the signal output passes similarly 
through the next two pairs of amplifiers, 
until it is applied in the output transformer 
OT, to produce in the output circuit of high- 
power tubes V5A and V5B, the desirable 
effects of push-pull operation. (This meth- 
od of shifting phase in a resistance-coupled 
amplifier, through the use of a phase-shifting 
tube, such as V3B, was described at con- 
siderable length in the “Cooperative Labora- 
tory” section of the July, 1930, issue of 
Rapro-Crarr). 

The plate circuit conditions of tubes V4A 
and V4B may also be “monitored” by obser- 
vation of the milliammeters 1A, which are 
kept continuously in the plate circuits of 
these tubes; the current being determined by 
the settings of the potentiometers R3. (See 
Fig. 1, in April Rapro-Crart.) 

Milliammeters 2A indicate the plate cur- 
rents passed by the high-powered output 
tubes (which have negative grid biases of 
150 volts and plate potentials of 1,000 volts), 
as determined by the settings of the poten- 
tiometer R4. The meters M indicate any 
flow of grid current. 

With the output transformer switches in 
the position A2, the reproducer is out of 
circuit; when it is switched to position Al, 
other dynamic reproducers might he put 
into use; in position A3, magnetic repro- 
ducers or phones might be put into use. 

It will be observed that A. F. transform- 
ers, with their peculiar response character- 





istics, have been avoided. In order, there- 
fore, to obtain push-pull amplification, “par- 
aphasing” has been employed. This requires 
very careful adjustment. 

In fact, reports in the British radio press 
indicate that, faithful as the receiver and 
its reproducer are, the latter is too power- 
ful for its hall and, therefore, it might be 
desirable to substitute smaller units placed 
at proper intervals. Perfection in repro- 
duction is indeed elusive. 


Elaborate Power Supply 

One power transformer, PTI, supplies 
only the filament potentials for the power- 
audio unit, each tube having its individual 
current-supply winding. Another, PT2, de- 
livers high voltages to two rectifier systems, 
V7, and V6GA-V6B. 

The very-high-voltage output of V6A- 
V6B is applied to an impedance-type filter 
system and through the primary of the out- 
put transformer, to the plates of the high- 
power output tubes and, through another 
impedance-type filter system, and suitable 
filter and coupling resistors, to the preceding 
audio tubes, V4A and V4B. The voltmeter 
2V indicates the output potential of this 
unit. 

The moderately high-voltage output of 


Vi is applied, through another impedance- 
type filter system, to the “B” voltage termi- 
nals 17, 18, 19, 20 and 21. The voltmeter 
1V indicates the total output of this unit. 

One of the most interesting parts of the 
circuit is found in the arrangement of the 
power transformer PT3 (see Fig. 2); its 
secondary S3B delivers an A.C. potential of 
10 to 14 volts. This is rectified, reduced 
to the correct value for the field winding of 
the dynamic reproducer, as indicated on the 
voltmeter V3; and any residual A.C. is 
filtered by a 2,000-imnf. condenser. A some- 
what similar arrangement involving, how- 
ever, more complete filtration, is employed 
in connection with the output of the 6-volt 
secondary S4B; the rectified A.C. output of 
this winding is reduced to the correct value, 
as determined by voltmeter 4V, and becomes 
the hum-free “A” supply for the detector 
tubes V2A and V2B. 

It will be observed that the light-line 
potential is approximately 230 volts. This 
is perhaps the most common value in Eng- 
land, where this circuit was designed. 

Characteristics of Tubes 

The tubes, too, exhibit the touch of Eng- 
lish engineering, and are not available in 
America. Perhaps the nearest comparisons 
(Continued on page 694) 
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Fig. 3 
The circuit of this claborate receiver is here simplified to show the fundamental relations of its 
stages, omitting the elaborate filters and powcr supply. Note the connections of tubes V3A 
and V3B. 
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What our experimental readers have found out for themselves 


Letters concerning hookups asking further details, etc., should be addressed to the writers of these letters, directly 


EMERGENCY SUBSTITUTION 
Editor, Rapvio-Crartr: 

During a call to a home where a Radiola 
“33" was out of service, because of two 
burnt-out ’26s, I found no replacements on 
hand. ‘There were, however, a good many 
OLAS and, knowing that this tube works 
well far below its rated voltage, I plugged 
in two of them in the R.F. sockets. The 
clearness and volume was amazing, and there 
was none of the hum which I feared. 

Wittiam Mu tien, 
513 Washington Street, Quincy, Mass. 

(The substitution of tubes as different, 
in filament characteristics, from the original 
as the "OLA from the ’26 cannot be recom- 
mended; though the margin on which tubes 
will work is surprisingly high. It is pre- 
sumable that the increased resistance in the 
circuit put a heavier voltage than the origi- 
nal 1.5 on the other ’26s, as well as the 
‘OLAS. In this matter, the action is the re- 
verse of that resulting when a ’24 is sub- 
stituted for a ’22, as described by Mr. Freed 
on page 521 of Rapto-Crarr for March, 1931; 
the reversal of ratios between the resistance 
of the winding and the resistance of the 
external load changes the voltage across the 
latter. Still, as an emergency measure, such 
an experiment is often satisfactory to the 
user. One set owner, we are informed, re- 
placed ’26s with *OLAs as a temporary meas- 
ure, and the latter worked satisfactorily 
for months.—Lditor.) 


Ss. W. ANTENNA COUPLING 
Editor, Ravio-Crarr: 

I have built the novel short-wave circuit, 
described by Mr. Cebik in the February 
issue of Rapio-Crarr; it is the best I have 
yet seen and I believe that it has wonderful 
possibilities. IT wish to thank Mr. Cebik for 
the hours which I have put in experimenting 
with this circuit. There is a little kink which 
I do not quite understand, this being the ar- 
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The antenna condenser of a short-wave set 
may be a standard small-capacity midact, or 
a pair of angles like those at A, though these 
are less easily adjusted. A method of coupling 
to the acrial with plug-in coils is shown at B. 





rangement of the antenna and 


condenser. 


coupler 


C. L. Fosrer, 
36 West Vesper St., Akron, Ohio. 

(The antenna condenser in a short-wave 
set, as pointed out in the article cited, may 
be left to the option of the constructor; a 
low-capacify midget may be used, for con- 
venience in setting, or a_ semi-adjustable 
condenser of the neutralizing type. Many 
short-wave workers use simply two brass 
angles, one fixed and one movable on a small 
piece of insulating material [Fig. A]. The 
capacity required for best results depends 
on the constants of the antenna used; it is 
usually but a few micromicrofarads. 

The primary coil used in this receiver, as 
explained in the text, was separate from the 
plug-in coils, and adjustably coupled. This 
type of coupling is familiar enough with 
horizontally-mounted coils; but may require 
a slightly-stiffer hinge for vertically inserted 
coils like those described [Fig. B]. All 
these matters, in an experimental set, are 
left to the constructor’s preference and the 
arrangement of his receiver.—Lditor.) 
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Mr. VanLeuven suggests the use of a dyna- 

tron frequency-changer, as shown above, instead 

of a separate oscillator, for experiment in 
superhetcrodyne circuits, 


A DYNATRON FREQUENCY- 
CHANGER 
Editor, Rapio-Crarr: 

The article on the dynatron oscillator by 
Mr. Pollack suggests an idea that should 
prove valuable in radio and a step in the 
right direction. 

Since the negative resistance of the dyna- 
tron cancels some of the positive effective 
resistance of the tuned circuit, and since the 
presence of the screen-grid in a °24 tube 
permits the adjustment necessary to bring 
the plate circuit to its proper characteristics 
for dynatron purposes, regardless of grid 
potential (up to a certain limit) why not 
use this principle in a superhet? 

In the circuit suggested, the ’24-type tube 
is used as a bias detector, with R.F. sig- 
nal input; the circuit C1-L2 is tuned to 
the signal at the frequency F1; the series 
output impedance C2-L3 is tuned to the 
intermediate frequency F2. The other series 
impedance C3-L5 is oscillating at the fre- 
quency F1+F2 (or F1I—F2). 

Of course, care must be taken to prevent 
the output circuit from oscillating by mak- 


ing the L/CR ratio of the output as small 
as possible. Also, to assure oscillation in 
C3-L5, this ratio must be made as large 
as possible; that is, by a large inductance 
with the least amount of ohmic resistance 
and a capacity with the least maximum value 
that is necessary to cover the tuning band. 
A. F. Van Leuven, Jr., 
46114, East 38th Street, 
Los Angeles, Calif. 


| A _ | 


Mr. Pfeiffer cuts down the number of coils 
which it is necessary to plug in, 
S.P.D.T. switch at No. 2. An anti-capacit) 
switch on the panel might be more convenient. 
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A WAVEBAND SWITCH 
Editor, Rapvio-Crart: 

Believing that Craftsmen will be pleased 
by an idea that will cover a wide band of 
frequencies with fewer coils, while using a 
variable tickler to produce regeneration, | 
submit the arrangement shown. About one- 
third of the coil is utilized as the primary, 
and either the whole winding or two-thirds 
of it as the secondary, by throwing switch 
No. 2 to the desired position. 

The aerial condenser, when put in circuit 
by switch No. 1, will be used mostly at the 
shorter wavelengths, or in congested loca- 
tions; a midget variable is best for this 
use. 

I use the switches on a piece of bakelite, 
about 11/,x5 inches, placed inside, the cabinet 
on the subpanel. This makes the leads as 
short as possible, and the changes can be 
made in a moment if the cabinet is of the 
usual type. I feel sure that experimenters 
will be pleased with results on the higher 
frequencies, if good tuning controls are 
used. 

Ep. Preirrer, 
Harrison, Nebraska. 

(The problem of all double range coils of 
the type shown, is to avoid the effect of the 
“dead end” of the coil on the inductance of 
the remainder, as well as the capacity of 
the switch. The arrangement shown should 
be more effective on short waves than a 
mere tap.—Lditor.) 

HIDDEN MELODIES 
Editor, Rapio-Crarr: 

In connecting up a set lately, I found that 
music could be heard before the speaker 
or any other reproducer was connected, 

(Continued on page 695) 
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“It is worth more than fifty dollars to any man’’ 





Says Johnny, the Radio Man, 


DUPO, ILLINOIS 


to prove it—over 21,000 copies of the 


Official RADIO SERVICE MANUAL 


have already been sold to Dealers, Service Men and Manufacturers 


there has never been published a 

book, so complete and up-to-date as 
the OFFICIAL RADIO SERVICE 
MANUAL. It is a veritable encyclo- 
pedia of service information and the 
greatest achievement in the Radio Service 
Field. Not only is this book the OFFI- 
CIAL RADIO SERVICE MANUAL 
and Complete Directory of all Commer- 
cial Wiring Diagrams, but it contains a 


[* the history of radio publishing, 





@ What you will find 
in the Manual — 


@ Over 1,000 diagrams, illustra- 
tions and charts. 


@ Wiring diagrams of every set 
manufactured since 1927, and 
many earlier ones. 


e Complete course of instruction 
for radio service men, manufac- 
turers, dealers, jobpers and 
amateurs 


@ 352 pages of helpful radio serv- 
icing material. 














Course of Instruction 


Here are but a few of the subjects covered in 
the section devoted to the Special Course of 
Instruction. 


Amplifiers Power Supply 
Antennae Systems 
Automotive Radio Radio Phonograph 
Condensers iat Equipment 

2 Resistors 
Detectors Short Wave Sets 
Eliminators Speakers 

Meters Tubes 


You simply cannot realize what a tremendous 
work this is until you have held a copy in 
your hands and have gone through the 352 
pages. 


complete and comprehensive course of 
instruction for radio service men. Just 
off the press and over 21,000 copies have 
been sold to dealers, service men and 
manufacturers. The Manual fills a uni- 
versal need in the radio industry. Many 
place a value of $10, $25, $50 and even 
$100 on their copy if they could not 
replace it. It is bound to increase your 
business and profit the first week you 
use it. 





The OFFICIAL RADIO SERVICE 
MANUAL is edited by America’s fore- 
most radio publisher, Mr. Hugo Gerns- 
back, with the assistance of Clyde Fitch 
The Manual is in 
loose-leaf form and bound in beautiful, 
flexible leatherette covers. 
hundreds of diagrams, illustrations, etc. 
——352 pages in all. 


as Managing Editor. 


It contains 


$350 


A COPY 





MAIL COUPON 
TODAY! 





Prepared Especially for the Radio Service Man! 








96-98 Park Place, New York, N. Y. 


| As per your offer, I enclose herewith $3.50 for which 


re to send me, postpaid, one copy of the 


you a 
| OFFICIAL RADIO SERVICE MANUAL. 


eee ee eee teeter eee ee eee ee eMlO. sc ueeesesese 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 


please observe these rules: 

Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

Those questions which are found to represent the greatest general interest will be published here, to the 
extent that space permits. At least five weeks must elapse between the receipt of a question and the 
appearance of its answer here. 

Keplies, magazines, etc., cannot be sent C. O. D. 

Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 

Other inquiries should be marked “For Publication,” to avoid misunderstanding. 


KENNEDY SET—TUBE TESTER— the “B+” side of the power pack. As this does swing (as when reproducing a low note) by the 
PHILCO 95 not appear to be in accordance with standard pole-tips of the a be mecha ; 

(116) Mr. E. T. Pauletto, Harbor Beach, Mich. practice, perhaps a correction is in order; please cal action is clearly shown re the Py Seseete - 
(0.1) Referring to the diagram of he “Model show the required changes. npgls page ase of the June, 1930, issue ° age 
82618” Kennedy radio receiver, Data Sheet No. 36 (A.3) The grids of the power tubes, V7, V8, (9.2) What is meant by =e aligning 
(in the February, 1931 issue of Ravio-Crarr), it 2% shown connected to the positive side of the cage,” and how is the device eT a ame : 
would seem that the plate of the first A.F. tube, POWST pack in this diagram, it is true. The cor- (A.2) An aligning cage is used by pr Ae io 
V5, receives the same negative potential as the rected wiring 1s shown at C in Fig. Q116. Here manufacturers, to prevent the disturbing e ect . 
grids of power tubes V6, V7; to the grid voltage the lead from the center-tap of the secondary of radiations from powerful local stations, and th 
supply lead of which the Srst A.F, plate is con- rl has been broken from the positive side of the static radiations of electric machinery, from aflecting 
nected. This does not check with the table of tube  ‘itcuit at “X,” and brought to the lead connected the tests and adjustments which are made upon 

to resistor R23. receivers in the final stages of production. 


voltages, which 
volts positive; 


states that the plate of V5 is 155 


plea advi whether the circuit eee ere Through the courtesy of the RCA Victor Co 
nease advise ether e 








as shown is correct? INDUCTOR-DYNAMIC we show, in Fig. -Q.117 the arrangement of an 
(.\.1) This portion of the circuit of the Ken- REPRODUCER—ALIGNING CAGE Fig O.117 — ; 

nedy “Model 82613" was reproduced incorrectly; (117) Mr. August Schoenhoefer, Richmond, Va. (right) The 

the correction is shown in Fig. Q116A. Mark (QO.) Is there an outstanding reason for the . 


the original di 
a new line run 


(0.2) In the 


page 527, an 
in an article 
am not able te 
mate those she 


(\.2) It is probable that incorrect readings field coils, would dissipate the economy obtained 
are due to the use of a tester wired exactly in by the use of a 2-volt receiver for battery opera- 


: A : nag aligning cage, 
agram to show a break at X, and use of an “inductor-dynamic” type of reproducer used in face 


as shown dotted, in radio sets of the 2-volt-tube type? It seems torics, may be 
e March, 1931, issue of Rap1io-Crart, that manufacturers favor this type of speaker, of Gatue ine 
interesting tube tester is described rather than the more usual magnetics and electro- service shop 
by Vincent Campbell. However, I dynamics, in use with battery and electric sets? where there is 
» obtain readings that even approxi- (\.) The use of an electrodynamic reproducer, interference 

wn in the table. What is wrong? requiring a considerable exciting current for its ; 





Fi g. QO.116 
(eft). Correc- 
tions to be 

















































































= made to dia- 
vs Ti. v6 $6 CONNECT HERE 3 ore: 1 (left) 
ennedy ‘826 
BREAK HERE ¥ «CH De B (cen- 
ae C25 ter) tube 
v9 ivy oe tester; (C) 
my (right) Philco 
— a 
@i : e) Ts. aligning cage, r mend , » ‘ y 
" , \ 2 C26 C24 gning cage, recominenc ed by them. Though 2 
[ | *® - q powerful station broadcasting on 1,260 ke. might 
4 | - v7 4 — cause enough interference to prevent correct align- 
—> t ment of the set at the 1,264-ke. point, an aligning 
BREAK were RUN THIS LEAD TO RIAND R2 (-) cage can be used effectively in a service shop, as at 























the factory, to reduce this interference, and it will 





permit accurate alignment of the instrument in the 


accordance with the diagram (Fig. 2) which failed tion. This consideration was sufficient to rule out shortest possible time. y : 
to show one lead of the wiring. The grid con- this type of speaker, except where there is a source The cage illustrated is built of light material, 


nections of the 


left arm of th 
Bo in Fig. Q.1 

(0.3) The 
hileo “‘ Model 
No. 37 (which 


sockets should be connected to the of excess voltage which can not be utilized in the such as would be used for screen-door construc- 
e D.P.D.T. switch, as illustrated at receiver proper (as in D.C. line operation). The tion. The entire set of equipment includes am- 
16. next resort was to the inductor-dynamic, as capable. _plifier, speaker and suitable plug connections, os- 
diagram of connections for the This type of reproducer has been selected by  cillator and necessary meters. If it is undesirable 
95," etc., shown in Data Sheet many designers of 2-volt sets because of the high to use a separate amplifier and speaker, the cage can 
appeared in the March, 1931, issue ‘“‘sensitivity,’’ or high volume output at low levels be constructed large enough to accommodate the 





























of Rapto-Crart) indicates that the grid return of input power, of this type of reproducer. entire cabinet. 
lead of the push-pull power tubes is brought to Those who wish to look up references on the Although the cage must be built to fit the available 
theory and design of the inductor-dynamic type of | space, it should be large enough to permit swinging 
reproducer, will find the desired data in the ar- the chassis, to couple it to the oscillator. The 
” 10000 THRESHOLD OF FEELING ticles, “.\| Novel Dynamic Reproducer,”” by Clyde screening should preferably be of copper, 12 meshes 
' y J. Fitch, in the July, 1929, issue and “The In- to the inch. The sides are carefully bonded to- 
W6 1000 ductor-Dynamic Speaker,” in the September, 1929, gether to give maximum screening effect, and the 
z 100 issue of Rap1o-Crart. entire screen is grounded. In all cases the open 
w 10 It is purely a “magnetic” reproducer. It does side of the cage should be placed away from the 
2 1 not have a field coil; and the ‘“‘voice coils’ cor- interfering station. 
* . respond to the usual two (or four) magnet wind- as 
= J ings of the ordinary magnetic reproducer. How- SUPERSONIC RECEPTION 
2 01 ever, in the latter instrument electromagnets are (118) Mr. Fred Briand, Sydney, Nova Scotia, 
$ 001 in permanently fixed relation to the armature, and Canada. 
a .0001 oF operate to vary the strength of the field of per- (Q.) Please show an arrangement for picking 
= © 16 32 64 128 256 Si2 1024 20484096 8192 16364 manent magnets. In the inductor-dynamic con- up sounds beyond the range of the human ear 
struction, the voice-coils, or electromagnets, are (such as the sound of insects walking); and 
mounted on the moving armature. In addition, amplifying them to headphone volume. 
Fig. Q.118. The area enclosed by dotted lines in- the armature does not approach and recede from (Q.) Your inquiry presents several difficulties 
dicates the ranac in frequencies of normal hu- the permanent magnets; instead, it swings past in its very nature. Amplifiers will not step up 
man hearing. (See page 632, June 1930 issue.) them. Thus, the armature is not limited in its (Continued on page 679, opposite.) 
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Boosting Low 


RADIO-CRAFT 


Line-Voltage 


By S. H. ANDERSON 


© much has been said and done about 

high line-voltages, that the man who 
is unfortunate enough to have a low line- 
voltage is left without even a hint as to 
the solution. 

Low voltages not only reduce the sen- 
sitivity of the receiver but actually injure 
the tubes; especially the power and recti- 
fier tubes. Low filament temperature brings 
about arcing, which generally ends the 
tube’s useful life. 

A very simple and inexpensive line-voltage 
hooster may be made from an ordinary fila- 
ment transformer or a_ bell-ringing trans- 
former (which may be had for about $1.00). 

The voltage of the secondary winding is 
added to the line-voltage; by connecting 
them in series with each other as shown in 
the diagram. It may be necessary to re- 
verse the connectors of the secondary leads; 








TRY REVERSING 
THESE TWO LEADS 







4 
. CLAROSTAT 
PRI. REGULATOR. 




















A step-down transformer T may be used to aid 
low line-voltage; a 0-150-volt A.C. meter will 
show the proper connection. 


hecause, if they are opposing the primary, 
the voltage will be reduced instead of in- 
creased. 

By selecting a secondary winding of, say, 
10 or 15 volts rating you boost the line- 
voltage by so much, and make it possible 
to get normal operation again. 

The rating of the transformer may be 
quite low, because it has only to supply the 
small load of the booster voltage; the line- 
voltage is still fed direct and is not trans- 
ferred through the transformer. For ex- 
ample: When the line-voltage is down to 
100, the transformer adds, say, 12 volts 
and brings the new supply up to 112 volts. 
The transformer has supplied only 12 volts 
at a current of about one ampere (average 
drain of receiver); which is only 12 watts. 

But here comes the caution: this arrange- 


ment continues to boost when the line-volt- 
age returns to the normal 115 and, even 
when the line is high, the transformer raises 
it further. This is easily overcome by con- 
necting a Clarostat automatic line-voltage 
regulator between the step-up transformer 
and the receiver. When the booster voltage 
is normal, the regulator passes it on with- 
out change; but, when the voltage begins 
to get too high, the regulator warms up 
and its resistance changes to compensate. 

By this combination of booster trans- 
former and Clarostat regulator, we get nor- 
mal line-voltage all the time. 


SIX HUNDRED MILLIONS 
ADIO sales during 1930, in the United 
States, amounted to between $550,000,- 

000 and $600,000,000, according to the state- 
ment made to the radio trade convention at 
Indianapolis by Bond P. Geddes, executive 
vice-president of the Radio Manufacturers 
Association, a few days ago. This was ex- 
ceeded by the $835,000,000 sales of the big 
year (1929) but compares favorably with 
previous years. The industry starts the year, 
Mr. Geddes said, with a very small amount 
of surplus products and a clear field for 
new developments. The farm market, re- 
ceivers for business offices, automotive radio, 
a trend toward the idea of two radios (or 
more) in a home, and the extremely large 
replacements required are all encouraging 
to business in the radio field at this time. 


TRADUCING THE TRANSDUCERS 

 WyICK-UP” is a cumbrous expression. 

One might as well speak of a loud 
speaker as a “put-down,” although the ex- 
pression “loud speaker” itself is ugly enough 
in all conscience, and badly needs the at- 
tention of a competent etymologist.—W ire- 
less World. 


NOT FROM SCOTLAND 
HOSPHORESCENT dials, to be put on 
the British market, are announced by 
a London radio manufacturer. 

Had an Aberdeen firm hit on this method 
of saving dial lights, the English humorists 
would have been busy for a month. 


RADIO-CRAFT’S INFORMATION BUREAU 


(Continued from page 678) 


currents of supersonic or super-audible frequency 
until they can be heard; because the disability is 
in the nature of the human ear. In addition to 
the inertia of the moving parts of the ear, there 
is also an inertia in the microphone and in the 
headphones or reproducer which prevents instru- 
ments of ordinary type from responding to fre- 
quencies which are too high to he heard. 

If you will examine Fig. 0.118, showing the 
response of the ear to sounds of different fre- 
quencies, you will see that at about 12,000 cycles 
consciousness of sound ceases. This is an abso- 
lute cut-off point; at a pitch which differs in 
various individuals, of course. Some cannot hear 
above 5,000 cycles; some are able to hear up to 
20,000. 

It is possible to amplify currents of much higher 
frequency, such as those used to carry television 


images. jut the sound could not be heard by 
a human ear, even if a loud speaker could repro- 
duce it. 


It is possible to feed it into a television am- 
plifier and produce a peculiar pattern; just as 
music does, in an experiment introduced by Mr. 
H. Gernshack three years ago. It is possible to 
take a record of the sound on an oscillograph. 
Also, by heterodyning this high frequency, with 
another close to it in frequency, audible whistles 
or beats might be produced; but these would not 
be the original sounds. Experiments of this kind 
have been carried on in laboratories; but they 
cannot well be performed at home; if only for 
lack of a microphone or pickup with sufficient 
freedom of motion to vibrate at the frequency of 





the high stridulations of insects 





RADIO 
made easy to learn 


AT HOME 





ADIO is a fascinating pro- 
fession. Now you can become 
an expert in any one of its twenty 
different branches. Simply by 
studying in your spare time at home 
or atany of the four resident schools 
operated by RCA Institutes, Inc. 


It is not hard to study radio the 
way it’s taught by RCA Institutes. 
You learn radio by actual experi- 
ence on the latest type of radio 
equipment. And you need not give 
up the position you now hold. You 
can study an hour a day or any 
number of hours a day, at home in 
your spare time. 


The RCA Institutes’ Home Labora- 
tory Training Course teaches you in 
a most thorough manner. You 
learn about servicing, operating, 
radio telephony and telegraphy... 
also instruction in sound motion 
picture installation, maintenance 
and repairs. And you receive at no 
additional cost the complete RCA 
Institutes’ home laboratory equip- 
ment, a modern outlay of apparatus 
furnished to every student, ena- 
bling you to easily solve radio 
problems. 


Send for our FREE BOOK Today! 





RCA INSTITUTES, Ine. 


T aaiiemestiiementiitamestiiensetiennattiaamttieaattaemt tet 
RCA INSTITUTES, Inc., 

Dept. NP-5 

7% Varick St., New York, N.Y. 


Gentlemen: Please send me your FREE book which 
tells about your laboratory method of radio instruc- 
tion at home. 





Name 


Address 








Occupation ___- 














No. 245-A 


Set and Tube Tester 


Newly designed to meet the servic- 
ing needs of all types of radio re- 
ceiving sets. Used by experts. 
Adaptable for every kind of socket 
test. Also continuity of circuits, 
A.C.-D.C., and all tubes including 
screen-grid and rectifier. Checks 
line voltage. Charts for resistance 
and capacity with full instructions 
furnished. Accurate. Compact. 
Simple to use. Durable steel case 
finished in beautiful baked enamel. 


$ NET to No. 245-A 
Dealer No. 400 
$20 List Each 


At Your Jobber’s — If not at your 
jobber’s we will ship direct 





Counter Tube Tester 


A new tester that gives dealer and 
customer the required tube value 
information. Mutual conductance 
test all tubes, including the new 
2-volt tubes. Simple to use. Ac- 
curate. Dependable. Connects to 
A.C. supply. Attractive baked 
enamel finish. All parts shielded. 
Complete with up-to-date tube chart. 


Send for Catalog — Order Your 
Testers Now 


Readrite Meter Works 
Established 1904 
17 College Ave. 


Bluffton, Ohio 
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Design of R. F. Transformers 


(Continued from page 661) 


upper wavelength of the tuning range of 
the amplifier. The mutual inductance Mo 
(between the coil Lo and the secondary L2 

is opposed to the mutual inductance M, be- 
tween the primary [1 and the secondary L2. 
In other words, Lo and L1 are arranged to 
“buck” each other. Now let us see what 
happens: 

Suppose we tune to a long wave: L1 has 
little effect because it is a small inductance; 
the signal current in the local tuned circuit 
LoCo is quite large, because we are near 
the resonance frequency of the local circuit. 








SELECTIVITY CURVES 


. 


Lm 





60 40 20 Oo 20 40 60 
KILOCYCLES 




















Fig. 10 
Selectivity curves at 1000 ke. of interstage 
coupler (A) and aerial coupler (B). The 
former has the high tube resistance R1, and 
the latter the high aerial capacity, in the 
primary circuit. 


The signal energy is then transferred to the 
secondary via the mutual inductance Mo, 
which can be so adjusted that the amplifi- 
cation is quite large. 

Now, suppose we gradually tune to higher 
and higher frequencies. As the frequency 
increases, it departs further and further 
from the resonant frequency of LoCo, and 
Io becomes a choke coil in effect. Co 
acts as a by-pass condenser more and more, 
as the frequency increases; so that the high 
impedance of Lo does not obstruct the sig- 
nal to any considerable amount. 

Now the regular primary L1 begins to 
work, transferring power to the secondary 
via the mutual inductance M. At very high 
frequencies, the system acts as if Lo and 
Co were not present; since Co becomes an 
effective by-pass. So this is an arrangement 
which will provide great amplification at low 
frequencies, because of the resonance effects 
in the primary, and, likewise, high ampli- 
fication because of the usual laws pertain- 
ing to the simple primary circuit Ll. By 
combining these effects we obtain a curve 
like that shown in Fig. 6—high at both ends 
and drooping slightly near the middle. By 
properly proportioning the various windings, 
the drop in the middle of the curve can be 
made small; and the curve will be as nearly 
linear as can be practically desired. 

There are various arrangements of this 
system, but all work on the same principles. 
Sometimes the condenser Co is omitted, and 
the winding I.o is so made that its self- 
capacity (or distributed capacity) is suffi- 
cient to cause the resonance and by-passing 
effects. The coil Lo may also be located 
at various points of the secondary, in dif- 


ferent designs. There is no rule which can 
be given. ‘The whole effect is so compli- 
cated that the only way in which to design 
such a system is to do it experimentally; 
that is, use the cut-and-try method. 


Constructing the Transformer 

Figs. 7 and 8 show the construction of 
such an R.F. transformer. ‘The primar 
loading inductance Lo is a random-wound 
coil of 400 turns of No. 36 D.S.C. wire on 
a small bobbin, in a slot 3/16-inch wide, and 
having an inside diameter of ¥,-inch. The 
construction of this bobbin is shown in Fig. 8 

The bobbin is inserted into the top end 
of the tubing on which the secondary is 
wound; the latter winding starting just be- 
low the bobbin. At the lower end of the 
secondary—away from the grid end—is 
wound the normal primary L1, upon a laye 
of empire cloth; this part of the construc- 
tion is quite usual. The coil Lo is shunted 
by a fixed condenser of 40 micromicrofar- 
ads (40-mmf.) value. 

Before closing the discussion, we must in- 
clude a few words on the antenna coupling, 
and see how much voltage step-up we can 
expect in this tuned circuit. The constants 
which have been assumed, in making the 
calculations for the preceding curves, are 
those shown in the curves of Fig. 9; which 
are experimental values taken on a regula 
commercial R.F. transformer. In making 
the calculations for the antenna circuit the 
constants shown on the curve were assumed. 
Two curves are shown; one of these is for 
a fairly large coupling and a fairly large 
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Fig. 11 
Above, cfect of frequency on a coil: the 
“dissipation constant,” inversely proportional 
to the resistance is the resultant of the ef ; 
shown below and of the frequency itself, whic! 
is @ straight slope. 
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antenna; the second is for a smaller antenna 
and looser coupling. In the lower curve 
these values have been reduced, in order 
to see how much the amplification is low- 
ered. As these curves show, we can expect 
the voltage amplification in the antenna 
coupling transformer to vary from perhaps 
unity to as much as 30. ‘This effect also 
contributes considerably toward making the 
amplification characteristic of the entire am- 
plifier quite steep with regard to frequency; 
and it must be compensated for by the spe- 
cial transformer primaries. 


Selectivity Found in Number of Circuits 

Before closing it will be well to include 
a few remarks about the selectivity to be 
expected from such circuits. Fig. 10 shows 
curves which have been calculated for the 
two circuits—the interstage circuit and the 
antenna circuit. It will be seen that there 
is not a great difference between the selec- 
tivities of the two circuits, although the 
antenna circuit is somewhat less sharp in 
tuning than the interstage circuit; which 
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we may well expect, considering the resist- 


ance of the antenna. In the interstage 
coupling the primary resistance (the plate 
resistance of the tube) is so great that the 
primary has little effect on the tuning of the 
secondary and on its selectivity. 

Although these curves may seem to be 
quite broad, upon first inspection, it must be 
remembered that the great selectivity of an 
amplifier is mainly upon the 
number of tuned circuits, and not upon the 
selectivity of each single circuit. By this 
we mean that only small improvements in 
over-all selectivity can be made by improv- 
ing the selectivity of the individual stage; 
practical, circuits are 
about as selective as we can make them 
without adding considerably to the 
Great improvement in selectivity may be 
obtained by adding a special tuned circuit 
to the amplifier; whereas, a slight improve- 
ment in the selectivities of the several tuned 
circuits (as by reducing their losses), will 
hardly result in any improvement that might 
be considered appreciable. 


dependent 


commercial tuned 


cost. 


Determining Meter Shunts and Multipliers 


NVESTMENT in a milliammeter or mic- 
I roammeter may be made to pay greater 
dividends, in the form of diversified applica- 
tions, by conversion to a multi-range volt- 
meter. Likewise, the usual voltmeter can 
be readily converted to a multi-range volt- 
meter. 

The connections shown in Fig. 1 are in- 
tended for the conversion of microammeters 
and milliammeters into voltmeters. Those 
shown in Fig. 2 are for the conversion of a 
100-volt, high-resistance meter to a multi- 
range voltmeter, by means of a number of 
precision wire-wound resistors which serve as 
voltmeter multipliers. In using resistors of 
this type as voltmeter multipliers, it is es- 
sential to know the internal resistance of the 
voltmeter, expressed in ohms per volt. Then 
multiply the full-scale reading of the volt- 
meter by the number of ohms per volt; in- 
sert a similar resistance value in series with 
the instrument, and the added resistor will 
double the effective scale reading. 

The moving element of voltmeters may be 
used, in conjunction with a multiplier, to 
obtain lower ranges than those for which 
tLe meter was originally made, with a great 
saving over the cost of a new meter. The 


new multiplier or multipliers must be di- 
rectly connected to the meving-element leads. 

The resistance of the multiplier can be 
computed by the following formula: mul- 
tiply the ohms per volt by the full-scale 
deflection; then the product by the desired 
multiplier ratio; and subtract the resistance 
of the moving-clement. But since the re- 
sistance of most moving-elements is low 
(say 40 ohms to 0.1 ohm) it may be 
neglected except when the computed multi- 
plier resistance is only fifty (or fewer) 
times the order of magnitude of the resist- 
ance of the moving-element. 

The accompanying chart gives the total 
resistance required to change microammeters 
and milliammeters into instruments for ac- 
curately measuring voltage. Since the re- 
sistance of most microammeters and _ milli- 
ammeters is very low, that is, 40 ohms or 
much less, these values may be used for the 
multiplying resistors. ‘The error in this as- 
sumption is the resistance of the instrument 
divided by the resistance given in the table; 
which, in most cases, is very much less than 
the error in most calibrations. The maxi- 
mum error, other than the above, is the sum 
of the error of the moving-element and the 
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1.5 15, 7,500 5,000 3,000 1,500 1,000 750 300 
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7.5 75,000 37,500 25,000 15,000 7,500 5,000 3,750 2,500 1,500 
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3 300,000 | 150,000 | 100,000 60,000 30000 20,000 15,000 10,000 6,000 
so $00000 | 250,000 | 167,000 | 100'000 50,000 33,300 5,00 16,700 10,000 
100 af. $00,000 | 333,000 | 200,000 100,000 66,700 50,000 33,300 20,000 
m 
150 ws 750,000 | 500,000 | 300000 150,000 | 100000 75,000 $0,000 30,000 
oihm 
300 F 1.5 ! 600,000 |} 300,000 | 200000 | 150,000 | 100,000 { Two 
Megohm | Megohbm | Megohm 30,000 
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Noiseless 
Greater Load 
Accurate 
Moisture Proof 





OW in the hands 


of jobbers and 


dealers. You can ob- 

tain these superior units by asking 
for I. R. C. Metallized Resistors. 
And with them you obtain a guar- 
antee of quality—a guarantee of 
uniformity that is possible only 
from makers of standard merchan- 
dise. Establish a reputation for 
using dependable resistors. Buy 
by name—Metallized. 


For conversion of meters as voltage 
multipliers — ask for I. R. C. Precision 
Wire Wound Resistors. They are cali- 
brated to an accuracy of 1‘/ or better. 
They 
other 


possess features found in no 


wire wound units. Used as 
laboratory standards by the foremost 


engineers. Write for free charts. 
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The 2nd Supplement 


to the 
OFFICIAL RADIO SERVICE MANUAL 


Is READY for Distribution 


SUPPLEMENTS No. 1 and No. 2 to the 
N OFFICIAL RADIO SERVICE MANUAL 
s are obtainable — 


NE of the most important achievements in recent radio 
O book publishing comes with the completion of the first Some of the features 


and second Supplements to the OFFICIAL RADIO in the second Supplement 
SERVICE MANUAL. These Supplements, now ready for . é " 
distribution, are the beginning of a series which will be pub- Completely revised index for the entire OFFICIAL RADIO 
lished every sixty days during the year. The pages of the Sup- SERVICE MANUAL. 
plements are printed exactly like those in the OFFICIAL Table of trade names in alpi.abetical order—listing the cor- 
RADIO SERVICE MANUAL, and as each Supplement 1s responding manufacturers. 
added periodically it will be kept uniform with the original book P z ‘ 
in paper stock, (loose-leaf form) and in make-up. List of Amperite line voltage regulators for standard 
receivers. 











The second Supplement to the Manual brings that useful book : — —— . 
right up-to-the-minute with the diagrams and schematic cir- Canadian circuits—circuits for which we have had many re- 


cuits of the latest radio models which have been placed on the — since the ue arenas “ the Manual. 
market during the past few months, as well as with new Technical data of a practical testing oscillator. 
information of sets for 1930 and 1931. 


With each set of Supplements a new index is supplied. The LIST OF CIRCUITS PUBLISHED IN 











pages are numbered to enable one to — the new additions SUPPLEMENT No. 2 

in their logical places in the origina FFICIAL RADIO Canadian Marconi Splitdorf Priess 
SERVICE MANUAL. Canadian A.C. Dayton Garod 

Every owner of the OFFICIAL RADIO SERVICE boty os — awe 
MANUAL will be sure to be up-to-date in radio if he becomes Sears-Roebuck ennedy R.C.A.-Victor 
a subscriber to the Supplements. The cost—only $3.50 a mg Pp — a Marshall 
year—is trifling, when it is considered that it is our intention hl a amgton 1 oem 
to publish enough Supplements during 1931 to make the Edison Robertson-Davis Telephone 
‘ present SERVICE MANUAL more than twice the size it Lincoln Maintenance 
is now! 

MAIL SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE 





ener $350 A Year 


EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1. 
This is a very small cost when you consider that for the whole year a Supple- 





GERNSBACK PUBLICATIONS, Ine., RC-5 ment will be mailed to you every other month. Those who already own <he 

96-98 Park Place, New York, N. Y. OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what 
I enclose $3.50 for which you are to enter my subscription can be expected from a $3.50 investment in the Supplements to the original 

for the Supplements of the OFFICIAL RADIO SERVICE book. 

MANUAL. It is understood that the Supplements will oe 

mailed tome at least six times during the year. No Supple If you are one who has not yet recognized the importance of owning a copy 


of the OFFICIAL RADIO SERVICE MANUAL, turn to page 553 in this 
issue and learn more about this valuable book. 


Future issues of the Supplements will be ready at the following dates: 
AGES oo cc cccccccccccccccecccceseccesccccssccesesesesccecs April lst June lst August lst October ist 
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error in the resistance value used. A mov- 
ing element that is accurate to 2 per cent. 
would never become more accurate, no mat- 
ter how accurate the multiplier was made. 
On the other hand, if a high degree of ac- 
curacy is wanted and the moving element 
was designed for that type of work, a very 
accurate multiplier must be used. If closer 
accuracies than 1 per cent. are required. 
resistors must be better than Y, 


° 


per cent. 


MILUAMMETER 






The ordinary 


meter. The 


too trifling a 


4000 © 
10,000 ° 
Lona) 1oOVe 


100,000~ 


ran ©) 100: 


1.0 MEGOHM 


Wnwwwwnn—-@) 1000 & 





already 


A. C. Beat-Freauency 


Fig. 1 (left) 


as shown, with the series resist- 
ors becomes a multi-scale volt- 
resistor 
should, theoretically, be lessened 
by the resistance of the meter’s 
moving clement 
the 1-volt scale, this would make 

difference 
read. 


but, except on 
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Fortunately, wire-wound resistors of an 
accuracy of 1 per cent. and closer, are now 
available commercially, as contrasted with 
the wider tolerances of resistors of the past. 
Furthermore, these resistors are thoroughly 
seasoned. ‘These perfected wire-wound re- 
sistors now make it possible to convert me- 
ters into multi-range instruments with every 
assurance of accurate readings. 

Courtesy of International Resistor Company. 


milliammeter, 


values 


to be 





100,000~ 


200,000“ 


. . 300% 

Fig. 2 (right) : manatee 
The same principle is applied 400% 
to a standard voltmeter; except 400,000% 500: 
that the first . 


sevies resistor is 


provided, 





Linn 600% 
Oscillator 


(Continued from page 656) 


Four Eby sockets, UY-type (38); 

Two Eby insulated binding posts (31, 32) 5 

Two Thordarson® choke units, type R-196 
(21, 27); 

One Thordarson 
(22) ; 

One Thordarson’ power-supply transformer, 
type R-280 (34); 

One Thordarson filament transformer, type 
'T-3660 (36; 

One Electrad “Royalty” variable grid leak, 
potentiometer type O (24); 

One Electrad “Truvolt” resistor, type C 130 
S (33); 

Two Flechtheim midget fixed condensers, 
.00025-mf., type M-C, and two .0001-mf., 
type M-A, to give two .00035-mf. capaci- 
ties (2, 11); 

Two Flechtheim midget condensers, .0001- 
mf., type M-A (19, 19A); 


autoformer, type R-190 


Four Amperites, No. 227, with mountings 
(39, 40, 41, 42); 

Four Durham “Powerohm” metallized re- 
sistors, with mountings: three 2,000-ohm 
(4, 14, 25) and one 50,000-ohm (16) ; 

One Electrad power switch (37); 

Four Flechtheim bypass condensers: two 0.5- 
mf., type B-50 (3, 3); and two 1-mf., 
type B-100 (15, 20); 

One Flechtheim midget coupling condenser, 
Ol-mf., type M-K (23); 

One Flechtheim filter condenser, 4-mf., type 
F401 (28); 

One Flechtheim condenser block, type F14 
(35—used as 2-2-4-mf.); 

One aluminum sheet 21 x 14 inches, cut as 
illustrated (Fig. 3) and bent for chassis; 

One roll Corwico “Braidite” solid-core hook- 
up wire; and 

One can Kester rosin-core radio solder. 


Operating Notes for Service Men 


(Continued from page 649) 


these service tools. The first step is the 
adjustment of the antenna and oscillator 
circuits. These nuts are located as follows: 








TOP VIEW 



































SERIES 
\ 
\ = 
COMPENSATING 
GANG CONDENSER 
CONDENSER AT BASE 
Fig. 5 


Position of trimmer on Emerson chassis. 


the oscillator tracking condenser is beneath 
the first screen-grid tube, and can be reached 
through the small aperture. The antenna 
compensator is situated at the right of the 
antenna and ground binding posts. Under 
the chassis, there are two adjusting nuts; 
the one nearest the drum-dial cable is the 
oscillator trimmer; the other is the second 
antenna adjustment (Fig. 3). The tracking 
condenser should be adjusted for maximum 
response at about 600 ke. ‘The oscillator 
trimmer should be turned for maximum re- 
sponse at a frequency of 1500 ke. while the 
dial is set on that marking. It is necessary 
to use a station of that frequency and, if 
it does not come in at that marking on the 
scale, the scale must be moved to the cor- 
rect position. Try the scale at a_ station 
of about 700 ke. to ascertain whether it is 
correct. The first antenna knob should be 
aligned for maximum response at about 1200 
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ITS EASY TO 
IDENTIFY 


1931 TUBES 














Practical 
Quick Heaters 


A rodio set should stort up in o few 





seconds. But ore you willing to pay the 
usual price of short tube life and uncer- 
tain performance? De Forest engineers 





have eliminated the gamble by unique 
design: 
1. Full-lengthcathode sleeve, minimizing hum ond 


crackle. One-thirtieth usual hum level 


n 


. Notched insulotor (potent applied for) 
reducing bulk yet retaining twin-hole insu> 
lator odvontoges. 


J 


Speciol hoir-pin filament for neutralized A.C. 
field. Lower operating temperature than coiled 
type with freedom from brittleness 


. Filament supported at twelve points. Connot 
vibrate to cause microphonic noises. Cannot 
short circuit 
These and many other advanced fea- 
tures found in every type of fresh DeForest 
Audion, insure the 1931 performance of 

phe 1931 radio sets. 
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Dr. T. O'CONOR SLOANE 
Will Teach You at Home! 


NYONE WHO CAN READ AND WRITE can study 

Chemistry through our simply prepared course. You 

don’t need a higher education, and you don’t need 
any previous experience or preparation. Chemistry is not 
harder to understand than electricity or radio. Just plain 
tense and ordinary observation powers. 


We Can Teach You At Home 


Our faculty knows just how to mold you into a = 
laboratory worker. THE HEAD OF OUR STAFF Is 
DR. T. O’CONOR SLOANE, scientist, engineer and author 
of wide repute. He has had more than fifty years of 
teaching experience. Our course fits you for an immediate 
position in a chemical laboratory, and you do not have 
S give up what you are doing now to learn it. During 
evenings and week-ends you ean work at home on the 
fascinating experiments and the delightfully simple but 
comprehensive lessons. 


Laboratory Outfit Free 


THE COMPLETE CHEMICAL OUTFIT and APPARATUS 
supplied to you as part of your Course, without extra 
charge, makes you the owner of a laboratory, containing 
all the materials and instruments used by a full-fledged 
chemist. This working kit, which is shipped to you at 
the outset of the course, becomes your permanent property. 
t is a sturdy fitted wooden cabinet containing over 100 
pieces of laboratory apparatus and chemical supplies. 


Big Money in Chemistry 


CHEMISTS ARE WELL PAID MEN. Not only will 
our training help you to get a better job, but a worth- 
while start on a new level. You can patent the work of 
your hands and your brain, and perhaps make millions of 
dollars on a new chemical discovery. 

Every day the newspapers and magazines are full of new 
items reporting new chemical discoveries—in mining, in 
electricity, in foodstuffs, in sanitary and medicinal appli- 
ances, in paper-making, rubber, steel, iron, dyestuffs, tex- 
tiles, in fact in every well known industry—and behind 
each of these discoveries stands a well-trained chemist 
who knew how to take advantage of opportunity! 


No Exaggerated Claims 


THE INSTITUTE DOES NOT CLAIM that every chemist 
makes millions, nor do we guarantee that you will imme- 
diately get a job paying $10,000 a year. But many 
have done it and there is no reason why you can not do 
it too. Often enough you read or hear about men who 
have found the highest recognition, from small, inconspicu- 
ous beginnings, and you wonder how they got the “‘lucky 
break.’’ Why, you wonder yearningly, couldn’t you be 
such a “‘lucky’’ fellow? You can be—but you have to 
meet luck half way. 


Get Started Today! 


IF YOU WOULD LIKE TO KNOW MORE ABOUT 
CHEMISTRY, and if you are sincere in your desire to 
get out of the tread-mill of job anxiety and wage de- 
pendence, if you have ambition enough to want to become 
a chemist, and perhaps a famous one some day, you will 
not wait until tomorrow to find out how to go about it. 
MAIL the coupon below teday. There is no charge and 
no further obligation. You will be simply asking us to 
write you about something that you want to know. 


p--------- n-ne 


Chemical Institute of New York, Ine. 
Dept. -531 
19 Park Place, New York, N. Y. 


Please send me at once, without any obligation on 
my part, your Free Book ‘‘Opportunities for Chem- 
ists,”” and full particulars about the Experimental 
Equipment given to every student. 


NAME .....+. 
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to 1000 ke. It is advisable to repeat this 
procedure, to insure perfect adjustment. If 
the IF. adjustments have not been tam- 
pered with, it is best to leave them. How- 
ever should it become necessary, continue 
in this manner. There are four adjustment 
nuts; these tune and are located in the 
rear right of the chassis from. left to right 
(Fig. 4): first detector plate, IF. grid, 

F. plate, second detector grid; and should 
be adjusted at 175 ke. in that order. If 
an oscillator is not available, choose a power- 
ful broadcaster, whose signal is constant, 
and adjust the four nuts in the order given 
for maximum response. When the LF. ad- 
justments are made, it is best to adjust 
the oscillator and antenna circuit. The sec- 
ond antenna adjustment is made at 1200 
ke. with the volume control turned down; 
so that a difference can be noted. 

The Emerson set now on the market uses 
one screen-grid stage, but the °45. amplifier 
filaments are in series. Opposite the second 
"45 tube is a condenser compensator, which 
trims the detector gang condenser. It usu- 
ally makes a great difference when this is 
adjusted. (Fig. 5). 

Lack of sensitivity and a hum is some- 
times caused by an open variometer in the 
Bosch “28” and “29 AC” models. This unit 
has a coiled spring, which is used for con- 
nection to one side of the rotor. If the 
spring loosens and breaks from the _ ter- 
minal, it need only be resoldered. 
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The Brunswick “15” and “22 AC” (“uni- 
control”) chasses use a condenser-type vol- 
ume control (See Data Sheet No. 38, March 
Ravio-Crarr); if this component becomes 
noisy after a short time in operation, it 
cannot be cleaned like a wire-wound resistor 
or carbon-type control. With the chassis 
bottom side up and the bottom plate off, ro- 
tate the volume control. You will notice a 
wide, grey-covered lead moving with the 
action; it is soldered to one of the stators 
of the variable gang. Pull lightly on this 
lead, first in one direction, then the other. 
This procedure has cleared up every case 
of noisy control where it has been tried, 
and gives no further trouble. 

The “LLB” type Symington dynamic 
speaker used in the Zenith “10, 11, 12” (new 
series) is not adjusted in the usual man- 
ner. It has no spider, and the voice coil 
is not adjusted by loosening the mounting 
nuts. The large bolt in the rear must be 
loosened. The stand should be removed 
out of the way; this will permit the field 
pot to be pulled out. The center armature 
bar should be turned and pulled out. Here 
three screws will be noticed; these should 
be loosened to enable the Service Man to 
center the voice coil. This can be done, 
in the usual manner, by inserting strips 
between the frame and the voice coil. The 
bar should be replaced, and the pot put 
back by tightening the bolt provided for 
the purpose. 


Notes on Band-Pass Tuning 


(Continued from page 658) 


screen-grid, and —3 on the control-grid. 
The operation of thc tubes in this fashion 
will minimize the effects of grid-circuit 
damping and will allow of greater selectivity 
in the preceding grid circuit. Unless the 
constructor’s poverty dictates otherwise, the 
use of at least four tuned circuits ahead of 
the untuned stages is recommended. 

For bést results, the variable antenna re- 
sistor and the screen-grid voltage control 
should be coupled together, on the same 
shaft. With the high-inductance antenna 
specified by the writer, provision should be 
made for shunting a .0001-mf. condenser 
across the antenna and ground connections, 
where very short aerials are used. 

Some correspondents are surprised at the 
use of a 200-turn antenna coil. Let these 
sceptics be reassured; this is not a typo- 


graphical error and 200 turns is correct. 
The constants for the circuit are as fol- 
lows: C, .00035-mf. (four-gang condenser) ; 
Ce, .05-mf.; Cl, 0.1-mf.; C2, .0001-mf.; these 
are mica condensers. M is composed of 12 
turns of double-strand (not twisted) No. 22 
D.C.C. wire on a 1-inch tube. 
spacing between turns. 

LI, L2, L3, and RI are as specified in 
the preceding article (page 561, March, 1931, 
Rapio-Crarr); 14 and L5 are the same as 
L2 and L3, except that their axes are par- 
allel and are spaced 31/ inches apart, and 
the two coils are placed together inside a 
large shield. 

The writer is preparing data on a thor- 
oughly modern receiver, with all the gadgets 
of the 1932 season, for which he hopes to 
find early publication. 


There is no 


Are You Treble-or Bass-Minded? 
By A. G. HELLER* 


LL musical ears do not agree as to 
what constitutes realistic tone quality. 
In fact, three radio sets may give three 
totally different renditions of the identical 
program; and each of the three set owners 
insist that his particular set has the natural 
tone quality sought. Of course the three 
sets and the three owners cannot all be 
correct so far as the natural tone quality 
is concerned; which simply goes to prove 
that there are variable factors involved. 
First of all, human ears vary greatly. 
Not so long ago a scientist concluded a 
five-year study of human ears during which 


he discovered a wide discrepancy in fre- 
quency response. Women, it appears, are 
more susceptible to the higher frequencies 
and, therefore, like their radio rendition 
either muted or reduced in volume. Men, 
being less susceptible to the higher fre- 
quencies, like their radio rendition crisp, 
sharp, almost penetrating, and certainly 
loud. 

It has been found through test that, 
where the tone is muted or mellowed, by 
eliminating more or less of the higher fre- 





* Chief Engineer, Insuline Corporation of America 
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quencies, women also like the rendition 
louder so as to approach natural volume; 
but, where the tone is not muted, they like 
the rendition subdued in volume if not in 
tone. . 

Secondly, room acoustics have much to 


do with tone quality. Take a powerful 
radio set, such as we have enjoyed during 
the past two years, and place it in a sparse- 
ly furnished room; particularly one with 
hard floors and lacking carpets as well as 
upholstered furniture and drapes. Immedi- 
ately the rendition is sharp, penetrating, 
disagreeable. 

Take the same set and place it in a richly 
furnished room. The tone is_ entirely 
changed, and the music is pleasingly mel- 
low. The fundamental tone of the repro- 
ducer has not been changed, of course, but 
the higher frequencies have been absorbed 
to a greater degree than in the sparsely 
furnished room, so that they cannot persist 
and cause disagreeable acoustics. 

The tone control is an absolute necessity, 
I believe, in old as well as new sets. No 
set is really capable of performing to the 
best advantage without this feature; which 
is even more important than the volume 
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control, since it is the degree of penetration, 
rather than the actual force of the sound 
waves, which determines the desired result. 

Aside from musical tastes and room 
acoustics, radio programs themselves require 
different tone treatments. The speaking 
voice absolutely requires the higher fre- 
quencies, for ready understandability; and 
brass instruments require higher frequencies 
for natural rendition. String music, on the 
other hand, should have less of the higher 
frequencies, for pleasing rendition. Hence 
in the matter of programs as well as in 
other directions, tone control is essential. 
Fortunately, the tone control feature may 
now be added to any radio set, without tools 
or technical knowledge, and at a very low 
cost. 

Certain tone controls are designed to 
cover a rather wide range of frequencies 
and assure the proper “muting” of even the 
old horn-type speakers, with their notorious 
high-pitched rendition. In many instances 
where the horn type is on the verge of being 
retired from active service, it may be sal- 
vaged and brought back into the good 
graces of the family circle once more by a 
suitable tone control. 


Cold-Cathode Vacuum Tubes 


(Continued from page 659) 


remarkable when you consider that neither 
inventor was aware of the other’s work. 
I am convinced that the practical possi- 
bilities of this multi-stage cell are enormous, 
not only for the radio receiver, but in allied 
fields where electronic amplification is em- 
ployed. You can imagine how small and effi- 
cient such a radio receiver would be, with 
practically nothing to get out of order.” 

The fundamental principle is shown in 
Fig. 2; here, it will be observed, the input 
is made to the anode (corresponding to the 
plate of an ordinary vacuum tube) and the 
grid. The photoelectric substance forms 
the cathode, and must therefore be main- 
tained at a negative potential. The grid 
modulates the flow of electrons, just as in 
an ordinary vacuum tube. 

The flow of electrons from the photo- 
electric substance which forms the cathode 
is obtained by subjecting the latter to a 
source of steady illumination, preferably 
high-frequency or ultra-violet light. 

In addition, Mr. Thomas worked out the 
idea of a multiple cold-cathode tube, in 
which a single light shall operate a number 





















































Fig. 3 
Here the elements of five ordinary tubes are 
built into one envelope, with an interior glow- 
lamp to excite the five cathodes. 


of distinct cathodes each with its anode 
(plate) and auxiliary electrodes, in a single 
envelope. The external connections to such 
a tube would include it into a number of 
stages—as radio-frequency amplifiers and 
detector, say. Mr. Thomas’ patent claims 
contemplate an annular, or ring-like, bulb, 
with several sets of tube elements grouped 
around the central opening; into which a 
lamp bulb for purposes of excitation could 
be introduced. 

Another variation upon the same idea ap- 
pears in his patent application; two designs 
from which are reproduced in Fig. 3. Here 
A shows a cross-section of the bulb, in which 
the central illumination is produced by a 
glow-lamp with distinct electrodes; while on 
each side of it are the three elements of 
vacuum tube. At B we have a top view 
of the bulb, showing the respective posi- 
tions of five sets of elements, and the ex- 
citing lamp in the center. 

The theory is scientifically sound. Several 
practical problems are presented, however; 
among them that of increasing the limited 
amount of current (measured in microam- 
peres rather than milliamperes) emitted by 
photoelectric cells of the present ordinary 
design. Another is that of obtaining eco- 
nomically a source of light which shall be 
absolutely steady. Any variation in the 
light is represented at once in the photo- 
electric cell, which has practically no “time 
lag”; this very property, so indispensable in 
television, is troublesome here. For instance, 
while daylight will operate a photoelectric 
cell, every passing cloud would cut down 
the effectiveness of amplification. Then, too, 
the methods of producing light at the pres- 
ent time are much less efficient, from the 
standpoint of loss of energy, than those of 
producing heat. Nevertheless, much in the 


way of discovery along these lines may be 
looked for in the next few years. 
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Latest Price Sheet — showing 
hundreds of adapters of inter- 
est to service men, experi 
menters, inventors and manu- 
facturers. 


NEW ANALYZER PLUG 
that locks to adapters. 


ADAPTERS for pickups, mi- 
crophones, voice recording 
outfits, short wave sets, tone 
control, tube changes, the new 
2-volt tubes, set analyzers and 
tube checkers. 


SOCKETS for replacement 
and experimental work. 


SPEAKER PLUGS, multi- 


wire cables and outlets. 


SEND FOR PRICE SHEET 
TODAY 


ALDEN MFG. CO. 
Operated by Alden Products Co. 


715 Centre Street 
DEPT. R 
Brockton - <- - 


Mass. 





“It’s the contact that counts” 








——— 








A New Member of «4 aa 
the Universal Family QRQ 
cour O rice 7: ons 


Just what the amateur and ex- 
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Genuine carbon single button 
microphone, 200 ohms resist- 
ance. Bronze case with suspen- 
sion eyelet. Life-like voice re- 
production. Built by micro- 
phone specialists! 
Only $5 complete. 


UNIVERSAL 
Microphone Co, 
(Limirep) 
1163 Hyde Park Blvd. ¢ INGLEWOOD, CALIF. 
Other models $7.50, $15, $25, $50, $75. Also cables, 
plugs, transformers, mountings, etc. Get catalog. 
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New Types of Receiving Tubes 


(Continued from page 663) 


ing. The hum level, in these indirectly 
heated tubes, has been reduced to one-fif- 
tieth of the value-in earlier models. 

The quick-heating quality has been pro- 
duced by notching the insulator which sur- 
rounds the twin or hairpin filament. The 
method is illustrated in Fig. 1; there are 
twelve notches in the insulator tubing, so 
that, while the filament is exposed between 
the “fins” it is firmly supported by them 
at thirteen points and cannot alter its posi- 
tion. The bulk of the insulator is thereby 
greatly reduced. 


a 


Fig. 
Elements of De Forest quick-heater tube in 
section: H, heater, I, the notched insulator; 
S, oxide-covered nickel cathode. 
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Variable Mu Tube 

In the preceding issue of Rapto-Crart, 
the principle of the variable-mu tube was 
described; the RCA Radiotron Co. has 
brought out a tube operating on this prin- 
ciple, to be known as the “RCA 235.” It 
is intended not to replace the 224 in re- 
ceivers now in use, but for use in circuits 
especially designed for the purpose. 

As explained before, the purpose of these 
tubes is to overcome cross-modulation and 
distortion, due to the application of high 
negative grid biases which are required to 
control volume in the presence of powerful 
interfering signals. 

The mutual conductance of the 235, oper- 
ating under a bias of 1.5 volts, is 1100, its 
plate resistance some 200,000 ohms, and the 
plate current is 9 milliamps, or about twice 
that of the ’24. But, when the grid bias 
is raised to 40 volts, the mutual conduct- 
ance of the tube is nominally 10 micromhos, 
or just one one-hundred-and-tenth that ob- 
tained under ordinary conditions. This enor- 
mous range permits a multi-stage receiver 
to function under the most diverse con- 
ditions. 

The 235, like the ’24, has a cathode heated 
indirectly by a filament drawing 1.75 am- 
peres at 2.5 volts; the plate voltage rec- 
ommended is 180, and the screen-grid volt- 
age 75. The screen current should not ex- 
ceed a third that drawn by the plate. The 
internal capacities are, approximately, .01- 
mmf. between grid and plate; 5 mmf. across 
the input and 10 mmf. across the output. 


Two-Volt Tube Characteristics 
The values given above, as with any new 
tube type, are subject to slight alterations, 
when the experimental models are replaced 
by those produced for the market. For in- 
stance, in the July, 1930, issue of this maga- 
zine, the tentative values for the two-volt 
tube types were announced. They have been 
slightly modified in some particulars; and 
the present standard (average) values for 

the Radiotron tubes are as follows: 
Type °30 (general purpose): mutual con- 
ductance 715 micromhos; amplification fac- 


tor, 9.3; plate resistance, 13,000 ohms; plate 
current, 1.8 ma.; base, small UX (like the 
20). 

Type °32 (screen-grid) mutual conduct- 
ance, 550 micromhos; amplification factor 
(theoretical) 580; plate resistance, 1,150,000 
ohms (original rating, 800,000); plate cur- 
rent, 1.4 ma.; screen voltage, 67.5 maximum; 
screen current, not over one third of plate 
current; grid-plate capacity, not over .02- 
mmf. Base, large UX (like ’22). 

Type 31 (power tube); mutual conduc- 
tance, 760 micromhos; amplification factor, 
3.8; plate resistance, 4,950 ohms; undistorted 
power output, 150 milliwatts; plate current, 
6.8 milliamps. No output protective device, 
therefore, is needed, and the reproducer 
may be connected directly in the plate cir- 
cuit. The filament current is 130 milliam- 
peres, at 2 volts. Base, small UX type. 


A Mercury-Vapor Rectifier 

The use of rectifying tubes which, in- 
stead of a high vacuum, contain mercury 
vapor, is general in apparatus where high 
power and high voltages are required. There 
has just been announced the development 
of a small mercury-vapor tube for the power 
packs of receiving sets; it is similar to the 
’80 in design, but will pass more current 
with less power loss. The type is desig- 
nated as “PR 280M” by its makers, the 
Perryman Electric Co. 

This tube is designed with additional in- 
sulation for its plate leads, extending be- 
yond the “press” (assembly of internal 
parts). Its power limit is found, practically, 
in the amount of heat which can be dissi- 
pated from the bulb. During the live cycle 
of the tube, the potential drop through it is 
about 17 volts; as compared with, say, 43 
in the standard high-vacuum ’80. The mer- 
cury-vapor tube, it is estimated, will carry 
316 milliamperes at 500 volts, or (allowing 
for power loss) 152 watts, compared with 
50 for the ’80 type. This increase of the 
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Operating curve of Perryman mercury vapor 
rectifier (A), showing advantage over high- 
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available power will permit a more efficient 
application of higher voltages to receiving 
tubes; but new design of the power unit, 
to utilize the added current supply, will be 
desirable if maximum efficiency is to be se- 
cured. Incidentally, the factor of safety of 
the rectifier tube, in modern sets with push- 
pull power tubes, should be considerably 
increased. 


“Unitary” Tube Assembly 

One of the* major problems connected 
with the manufacture and use of tubes is 
that of obtaining uniformity in characteris- 
tics. The proper proportioning of the 
elements, and especially their spacing, de- 
termines whether or not the mutual con- 
ductance of a tube, and consequently its 
amplification, will be according to its listed 
“average” rating; it also determines the 
inter-element capacities, which are import- 
ant especially in the functioning of radio- 
frequency and detector circuits. 

Since modern, tubes are made in great 
quantities, to sell at low prices, any method 
which will increase their uniformity is a 
benefit, not merely to the manufacturer, but 
to the user; and this must interest the Ser- 
vice Man who is concerned with keeping a 
set in proper adjustment. 
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Fig. 3 
The Arcturus “unitary” tube construction, pro- 
ducing a rigid, uniform assembly which makes 
characteristics permanent. 


« 


The Arcturus Radio Tube Co., has devel- 
oped a new type of construction, known as 
“unitary structure,” for the purpose of in- 
suring precision alignment of the electrodes. 
The elements—as in the type ’27 tube, a sec- 
tion of which is shown in the illustration— 
are fixed rigidly in an assembly held at each 
end by mica yokes, perpendicular to each 
electrode. The plate is a rigid cylinder of 
nickel, perforated to permit dissipation of 
heat, and ribbed to increase its mechanical 
strength. The cathode is held by a collar, 
and the grid by a clip, which reinforce the 
unit, as well as furnish electrical connec- 
tions; the grid clip prevents any turning 
of the grid support in the holes through 
the yokes. In the assembly, each: electrode 
is separately welded to the stem wires which 
support it; the whole is held for this pur- 
pose in a jig, which permits no deviation. 
The resulting uniformity obviates the need 
for matching tubes. 

A new minimum-hum °’24 tube is an- 
nounced by the same manufacturer; it is 
quick-heating (7 seconds) and has a special 
patented high-resistance filament insulator 
which prevents escape of electrons, from the 
heater to the cathode, to introduce noise 
or hum. 
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Now Ready 


The NEW 1931 
TROUBLE SHOOTER’S 
MANUAL 
b 
John F. Rider 
Complete with the FREE Question 


and Answer service. 


This volume is the most extraordinary book 
ever prepared for the radio service man! It 
represents the data compiled during the past 
11 years and nothing ever published for use 
by the Radio Service Man is as complete and 
as comprehensive as this work by John I. Rider. 


More than 850 pages! 
More than 1500 diagrams! 


Whatever your problems in connection with 
radio service work, the 1931 Trouble Shooter's 
Manual will supply you with the vital data con 
cerning the circuit, the socket layout, the set 
analyzer voltage data, the color code, the in 
ternal connections of enclosed units, chassis 
structure, peculiarities in the radio receiver. 

If you have any special problems John F. Rider will be alad to furnish you whatever 
additional data you may require. If you purchase th manual your questions will be 
answered free. 





For the first time since the existence of the radio service industry, ONE book contains 
ALL valuable data. We want you to understand that John F. Rider spent nineteen (19) 
months compiling this book. In it you will find the WHOLE line of receivers manufactured 
by the popular American and Canadian receiver manufacturers, 

COMPLETE—COMPREHENSIVE—UP-TO-DATE— it covers the entire radio and public 
address field. 


The book is divided into eleven (11) sections. 

Section A modern Radio Service and Trouble Shooting Course 

Section 2.—An explanation of the principles and application of Set Analyzers 

Section 3.—Vacuum Tube Data and Tables 

Section 4.—Wiring diagrams of ALL popular commercial receivers manufactured since 1920 

Section 5.—Wiring diagrams of public address and power amplifiers, inclusive of the products of t 
famous manufacturers. 

Section 6.—Wiring diagrams of ALL ‘popular eliminators and power packs. 

Section 7 Wiring diagrams of ALL popular short wave receivers and adaptors. 

Section 8.—Wiring diagrams of ALL popular kit receivers, old and new. 

Section 9.—Wiring diagrams of the popular Set Analyzers, old and new, 

Section 10.—Wiring diagrams of midget receivers. 

Section 11.—Peculiarities in radio receivers, a section which you can remove from the book, bind 
Separately and carry with you. This section is a distinct innovation in radio service 
literature It will tell you of any special features which you must know of when testing 
the receiver. Every commercial receiver in the 1931 Trouble Shooter's Manual by Rider 
is mentioned in this section. 

No matter what other books you may have, YOU NEED THE 1931 TROUBLI 
SHOOTER’S MANUAL because it includes many diagrams and details which have NEVER 
BEFORE appeared elsewhere. . . . This book contains many diagrams which are not available 
from any other source. . . . Remember that one diagram with color code may save you enough 
time and enable you to complete a successful repair in such fashion that it will repay you for 
the entire cost of this book. . . . Hot off the press! 


e most 


The free question and answer service personally conducted hy John F. Rider will be worth 
a lot of money to you.... It is FREE with the 1931 Trouble Shooter's Manual. 

The book is loose leaf, beautifully bound. The pages are 8% x 11 inches. The drawings 
are large and easy to read. ALL of the vital data is shown upon the same page. Electrical 
constants are furnished ... No expense was spared to compile this book IT WEIGHS 
6 POUNDS. ... Every man who is doing service work should have this book! 

SOLD WITH A MONEY BACK GUARANTEE. IF YOU DON’T LIKE IT, SEND 
IT BACK AND YOUR MONEY WILL BE REFUNDED. WE ARE CERTAIN THA’ 
YOU WILL BE MORE THAN PLEASED. 

We are in a position to supply individual diagrams of receivers and to answer questions 
for service men. Write to us. 


PRICE $5.00 Postpaid. We will send the book C.O.D. 


RADIO TREATISE Co., INC. 
1440 Broadway - . - - New York City 


























N Page 682 you will find an interesting | 

announcement on the Supplements to 

to OFFICIAL RADIO SERVICE MAN. 

UAL. It takes but a few minutes to read 
full particulars about this message. 
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MAKE Your Own 
Home- Recording Outfit 





USE A SKINDERVIKEN 
BUTTON 


This Microphone Unit is the Heart 
of Home-Recording 


With a SKINDERVIKEN microphone 
button you can make a powerful HAND- 
MICROPHONE — one of the essential 
parts in any home-recording outfit. 

The HAND-MICROPHONE will 
faithfully pick up your voice and translate 
it into electrical current variations. 

These variations may be amplified — 
simply by connecting the HAN D-MICRO- 
PHONE, through a plug-in adapter to the 
detector or first audio circuit of a radio set. 

The amplified currents will powerfully 
vibrate the recording needle in a phono- 


graph pick-up connected to the “loud 
speaker” binding posts of the set, and thus 
may be made to register on any pre- 


grooved phonograph record. 


The “play back” is accomplished by con- 
necting the pick-up in place of the HAND- 
MICROPHONE, and attaching a loud 
speaker to the proper binding posts. 

If you wish to dispense with the radio 
set amplifier, you may connect the 
SKINDERVIKEN HAND - MICRO- 
PHONE direct to the recorder (the “pick- 
up” with a recording needle) through a 
transformer. 


Full details supplied with every SKIN- 
DERVIKEN button, including diagrams, 
drawings and instructions. 

These wonderful littl SKINDER- 
VIKEN microphone buttons may be used 
for hundreds of uses, such as: 


RADIO AMPLIFIER PHONOGRAPH AMPLIFIER 


DETECTAPHONE TELEPHONE AMPLIFIER 
STETHOSCOPE LOUD SPEAKER AMPLIFIER 
MICROPHONE CRYSTAL SET AMPLIFIER 








95c EACH Two for $1.75 
12-PAGE INSTRUCTION BOOKLET 


9 and diagrams for innumerable 
uses, furnished with each unit. 














EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 


WE PAY $5.00 IN CASH 
for every new use developed for this unit 
and accepted and published by us. 


SEND NO MONEY 


When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 


(Canada and Foreign: cash with orders) 


PRESS GUILD, Ine., R. C.-531 
16 Murray St., New York, N. Y. 
Please mail me at once as many of the following items 
as I have indicated. 
. Skinderviken weegenies wy at 95c. 
for 2; $2.50 for 3; $3.2 
When delivered I will pay = ae the cost of the 
items specified plus postage. 


for 1; $1.75 


Name ..++++ PPITTITTTITITITI TTT eecccece 
AGGTOSS .nccccccccccccccccccccccccccccccccscooeseses seee 
City. cccccscese © ecccevcessccoseses Btate........ eccces e 
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Radiola 28 with 2-Volt Tubes 


(Continued from page 671) 


filament circuit; the writer led it to one 
side of the left rheostat, marked “filament 
control” and governing all the tubes except 
the first I.F. (V4). 

Neutralizing the R.F. Stage 

Replace the unit in the container, as far 
as it will go; place the container with the 
unit again in boiling water, until the unit 
slips into place. Take the assembly from 
the water and allow it to cool; which will 
take about an hour. Then place the cata- 
comb on its supports and resolder the nine- 
teen wire whiskers in place. 

You are now ready to give the receiver 
a trial; reconnect the battery-terminal strip; 
and connect the batteries. Check the volt- 
ages at the tube sockets to see that they 
are O. K., if not, go over your connections 
until you locate the trouble. When every- 
thing is O. K., plug in the tubes, loud 
speaker, and loop aerial. 

Turn on the filament switch and _ rheo- 
stats; that on the left all the way, and the 
other about three-fourths of the way. An 
accurate filament voltmeter must be con- 
nected to the tipjacks provided. The more 
constant the filament voltage, between 1.8 
and 2 volts, the longer the tubes will last. 
Tune for signals in the usual way, keeping 
the rheostats on as far as possible. 

The neutralizing condenser NC, connected 
between terminals 7 and 8, must now be 
adjusted. It is located at the left end of 
the chassis near the bottom, and is nothing 
more than two copper strips separated by 
a thin strip of mica. A screw, located at 
about the center of the plates, provides the 
adjustment; this will be covered with wax, 
which must be removed carefully with a 
knife blade. 

Now tune in a strong signaJ, at about 
1300 ke.; remove the first I.F. tube (No. 3) 
and insulate one of the filament prongs 
with a short piece of straw obtained from 
a soda fountain. Place the tube back in 
its socket, and see that it does not light. 
Adjust the screw of the neutralizing con- 
denser NC for minimum signal; (it must 
be turned to the left from its original po- 
sition.) After adjusting for minimum signal, 
remove the straw from the filament prong; 
the receiver is now neutralized. Reseal the 
screw with beeswax. 

With 5-Volt Power Tube 

If a type “71A is used, a six-volt filament 
source such as a storage battery is required. 
A fixed 10-ohm resistor should be used in 
the negative filament lead to drop the fila- 
ment voltage from 6 to 2, for the two-volt 
tubes. A 4-ohm fixed resistor reduces to 5 
the filament voltage for the °71A; it is con- 
nected as follows: refer to Fig. 3, which 
shows the connections of the catacomb unit 
at the left end, as viewed from the rear. 
Unsolder wire “X” at point “1B,” and con- 
nect the 4-ohm resistor between wire “X2” 
and negative of battery. Figure 4 shows 
these two connections as they were made to 
battery. (In lieu of resistors R2 and R3, 
for 6-volt “A supply” a “No. 112” Amper- 
ite serves at “XI”; for 2.5-volt “A  sup- 
ply” a No. 3A Amperite, is suitable for 
nine 2-volt tubes). 


Connect 27 volts negative to cable marke d 
“22.5 C—.” It will be found that a ’71A 
tube just fits in socket No. 8, although it 
is a tight squeeze. 

To use two °31’s connected in parallel, 
insert a “Type RA” Tubadapta into tube 
socket No. 8, and place two ’31’s in the 
sockets provided on the adapter; it will be 
unnecessary to disturb any of the set’s wir- 
ing. ‘The writer used DeForest type 430 
and 431 tubes for his experiments; how- 
ever, other standard tubes can be used if 
desired. 

An Eveready air-cell battery was_ tried 
for the filament circuit and was found en- 
tirely satisfactory. The filament drain on 
this battery never should be allowed to ex- 
ceed 0.75-ampere. (Therefore, it is rec- 
ommended that there be connected in the 
“A” circuit a meter with a range of 0-1.0 
amp. This low-resistance instrument con- 
nected in series with the “A” supply will 
not appreciably add to the drain, as a low- 
resistance voltmeter might do. This rcter 
should indicate not more than the total 
consumption of the receiver, or, about 700 
ma.—Tech. Editor.) 

Never use dry cells unless a voltmeter is 
permanently connected to the “A” circuit 
tip jacks to check the voltage. 


External Power Amplifier 


Many people operate the Radiola “28” in 
conjunction with the Radiola “104” power 
speaker. In the original installation, fila- 
ment current for the type ’99 tubes, and 
their plate supply, was furnished by the 
power pack of the speaker. (See pages 247 
and 254 of the Orrician Rapio Service 
Manva.) But when the new two-volt tubes 
are used, the filament cannot be operated 
from the Radiola 104. However, an Ever- 
eady air-cell battery may be used, the fila- 
ment connections to the speaker being dis- 
connected; and only the “B” current for 
the tubes is then drawn from the amplifier. 

Those who wish to use this receiver with 
an external power amplifier will not have 
to worry about replacing the output tube 
of the “28,” inasmuch as this stage will not 
be used. (The external power amplifier 
plugs into the first audio jack.) Be sure, 
however, to adjust the filament voltage to 
the correct value. 

The writer will endeavor to prepare for 
a forthcoming issue of Rapio-Crarr a con- 
densed description of the manner in which 
the Radiola “812” (semi-portable) and “25” 
may be improved, if the readers manifest 
sufficient interest in this subject. Inquiries 
regarding this conversion system may be 
addressed to the writer, provided there is 
enclosed a stamped return envelope. (Be- 
fore closing this article it is desired to sound 
a note of caution: while this story by Mr. 
Sprayberry follows sound practice, and is 
the outcome of practical experiments in his 
laboratory, the results obtained by other 
constructors will depend upon individual 
ability to follow instructions and master 
slightly differing conditions. The most 
important point to remember is that “it 
can be done.”—Tech. Editor.) 


=< 





Ms 


TI 


The 
diar 
ure 
abo 
W 
are 
app 
foll 
120 
ban 
tur 
12. 
ban 
turl 
eA 
the 
wir 
The 
and 
I 
ers 
able 
to | 
Yor 
ing. 
cin 
sior 
An 
cop 
A 
ing 
gla 
add 





st 








May, 1931 


The “L-32”’ Ultradyne 


(Continued from page 667) 


They fit tightly a bakelite tube having a 
diameter of 11% inches. The finished coils 
are about 5/16-inch wide; and are wound to 
about the same thickness. 

With the specified parts, calibrated coils 
are available for L1, L2 and L3. Rough 
approximations of their construction are as 
follows: broadcast band, L1, 6 turns; L2, 
120 turns; L3, 74 turns. The 160-meter 
band, Li, 40 turns; L2, 60 turns; L3, 45 
turns. The 80-meter band, L1, 20 turns; 
1.2, 25 turns; L3, 32 turns. The 40-meter 
band, Ll, 15 turns; L2, 15 turns; L3, 21 
turns. The 20-meter band, L1, 10 turns; 
1.2, 10 turns; L3, 14 turns. Tube bases of 
the UY-type may be used for forms; small 
wire being used for the larger windings. 
The spacing between turns and windings, 
and the sizes of wire are experimental. 

In closing, it must be mentioned that own- 
ers of early models of the “L-32” have been 
able during the early part of the evening 
to tune in distant stations while the New 
York (local) broadcast stations were operat- 
ing. For instance, station WLW in Cin- 
cinnati may be tuned in, to the total exclu- 
sion of the powerful Newark station, WOR. 
And stations throughout the world have been 
copied on short waves. 

Additional information, and data regard- 
ing circuit or construction blueprints, will 
gladly be given by the writer; who may be 
addressed in care of Rapro-Crarr. 


List of Kit Parts 


One Ultradyne antenna coil, L1, L2; 

One Ultradyne oscillator coil, L3; 

One Amerchoke “Type 3842,” LA; 

One Amerchoke “Type 709,” L5; 

One National “Type S. E. 50” variable con- 
denser, Cl; 

One National “Type E. C. 250” variable 
condenser, C2; 

One National variable condenser, special de- 
sign, C3-C4; 

Three Aerovor condenser units, 0-.1-.1-.1- 
mf., C5, C6, C7; 

One Aerovox special condenser unit, 0-1, 
0-1-1-1 mf., C8; 

Four Polymet fixed condensers; one .0005- 
mf., C9; one .05-mf., C10; one 0.25-mf, 
Cll; one .0l-mf., C12; 

One Aerovor “Hi-Farad” dry electrolytic 
condenser bank, 0-4-4-4-4 mf., C14-15-16- 
173 

One Pilot fixed condenser, 1 mf., C18; 

Three Ultraformers “Type L-32,” T1, T2, 
T3; 

One Amertran “Type 151” audio transfor- 
mer, T4; 

One Amertran “Type PF 245A” power 
transformer, T6; 

Two Lynch resistors “Type LF4,” 0.5-Me- 
gohm, R1, R17; 

One Durham resistor, 750 ohms, R2; 

Nine Lynch resistors “Type LF4,” 0.5-me- 
gohm (two needed) R1, R17; 15,000 ohms 
(two needed), R3, R12; 50,000 ohms 
(four needed), R4, R7, R10, R14; 0.25- 
megohm (1 needed), R16; 

Six Lynch resistors “Type LR4,” 1,000 
ohms, R5, R6, R8, R9, R1l, R13; 

(Continued on page 690) 
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The WORLD’S GREATEST All-Wave SCREEN GRID SUPER 


CLTRADYNE 


ULTRADYNE BOOKLET MODEL L-32 


Send 25¢ for this booklet which tells 
how to construct and operate the Ultra- 
dyne MODEL L-32_ Receiver. This 
booklet also contains life-size picture 
diagrams and lay-outs of the entire set; 
also, life-size wiring diagram of the 
entire circuit showing every wire loca- 
tion and connection. 









ULTRADYNE KIT 


The kit contains 3 specially tested 
and matched Ultraformers with 
double compensating condensers in 
aluminum sealed cans, 1 special steel 
chassis drilled and pierced as per speci- 
fications, all ready for mounting, three 
rubber grommets and 4 coil mounting 


for TONE, DISTANCE 





cia ae 50 and SELECTIVITY 
The model L-32 Ultradyne, with the Dynatron 
oscillator, works equally as well on short waves 
Operates entirely from A.C. Line as it does on the broadcast band. 
Completely Shie Throughout 2 
Covers All Wavelengths “ten 15 te 600 An Ultradyne Receiver operating in New York 
Meters City, easily tunes out WOR, Newark, and brings 
Tunes as easily and smesthly a. the short) = in WLW, Cincinnati, without a trace of inter 
ox ig AL RE band ference. Likewise, WMAQ, Chicago, is brought in 
Selectivity a Scennitrety Entire Band without interference from WEAF, New York; KGO, 
tance cone = unlimited Oakland; WSL, Salt Lake City: KFI, Los Angeles; 
Power Detec KOA, Denver, XEN, Mexico City, to mention a 
ca Pull Amplification few, have been logged regularly. Short wave sta- 
ty a trace be Hum or Distortion tions from® all over the world have been copied on 
Steel Chass the Ultradyne Receiver. : 
Simplified "Eepenthe The Super-sensitive Plio Dynatron system of 


radio reception responds to weaker signals than 
the conventional method having far greater s 
Mr. H. W. Duley of Brooklyn, \ectivity and providing tuning ease that is un 
N. Y., reports i" logged 74 sta- matched. Ultradyne performance is the envy of 
tions in one night. the radio industry. 


TRAUL RADIO CO., 1075 Atlantic Avenue, Brooklyn, N. Y. 













































SERVICE MEN 
WANTED EVERYWHERE 


O install and service all makes of sound reproducing systems, 
public address systems, etc. 
NATIONAL SOUND SERVICE BUREAU is an organization of 
manufacturers of sound equipment, users of sound equipment and 
hundreds of electro-acoustical engineers located everywhere to install 
and service this equipment. 
If you are competent now, our organization needs you; if not, we can 
arrange to have you trained. Write us your present qualifications. 





MANUFACTURERS OF SOUND 
USERS OF SOUND EQUIPMENT, EQUIPMENT, you can join our or- 
write us. We have an electro-acoustical ganization and reap the advantages of 
engineer near you available now to the largest and most comprehensive 

sound service men’s organization in the 
help you. world. 

















NATIONAL SOUND SERVICE BUREAU 
723 Seventh Avenue Dept. RC New York, N. Y. 
































E sure to read the message on page 682 of this 

issue. It is an important announcement and tells 

all about the Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. 
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39,000 RADIO MEN 
CAN’T BE WRONG! 





A Book of Great 
Value to Everyone 


Interested in Radio 


For every Home 
every Repair Shop 
every Radio Store 
every Laboratory 


every Library 


S. Gernsback’s 









Postage 
Prepaid 
(Canada and 
foreign add 
35c. postage) 


Radio Encyclopedia (24 EDITION) 


HIS hook is not a dictionary, but a true 
| Radio Encyclopedia, covering Radio from A to 

Z. It is the first standard work ever published 
in America attempting to classify alphabetically the 
countless words used in this highly specialized 
science of Radio. The Encyclopedia was _ first 
issued in 1927. The volume offered now is the 
Seconp Epition, greatly enlarged and improved. 


S. GERNSBACK CORPORATION 
98 Park Place, New York, N. Y. 

Kindly send me one copy of the Second Edition of 
S. Gernsback’s Radio Encyclopedia I enclose here- 
with $3.98 for which you are to send me the book 
postpaid. (Foreign and Canada add 35c. extra.) If 
the book does not come up to my expectations, or is 
not as represented, I can return it, and have my money 


| 
I 
: 
refunded in full | 
HOMO nccccccccccccccccccscesccccccceccccccossesceee | 
BERNE ccccccccceccccscecessesocscoscecceeeecesosse | 
GI. cccccccvcescsccoccessecescese Becccccsanada | 





Every page is replete with illustrations; a vast 
number of tables and charts have been added. In 
many instances, the definitions have been rewritten 
to conform to new developments and new material 
has been added which makes the book twice the 
size of the first edition. 


The Encyclopedia contains definitions of every 
word and phrase used in the entire Radio art— 
every circuit, part and apparatus, formula, abbrevia- 
tion, outfit, accessory, etc., is thoroughly explained. 
The entire book is written in everyday English, 
easily understood by anyone. 


The Radio Encyclopedia is published in one 
volume, bound in semi-flexible red morocco keratol, 
size 9 x 12 inches and gold-stamped cover. Heavy 
ledger stock is used and the loose-leaf construction 
enables new material to be added periodically. 


39,000 men bought the first edition! 
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One Clarostat “Type M-3-TSP” volume-con- 
trol potentiometer, 3,000 ohms, R17; 
One Durham resistor, 
1,500 ohms, R17; 

One Pilot voltage divider for °45 power 
pack, R19, R20, R21, R22; 

Three Durham center-tapped resistors, 20- 
ohm type, R23, R24, R25; 

One Durham resistor, 790 ohms, R26; 

One Ultradyne chassis, drilled; 

One National illuminated dial, 270-degree, 
“Type H”; 

Four National tube shields; 

One Alcoa aluminum box-shield; 

Nine Eby “UY” sockets; 

Three Eby “UX” sockets; 

One UY-plug for reproducer; 

Two National knobs, for 1/,-in. shaft; 

Two National screen-gria clips; 


heavy-duty type, 


One “antenna-ground” connection-strip; 

One 1¥,-inch rod; 

Fifty feet of hook-up wire; 

Two feet of resin-core solder; 

Screws, nuts, lugs, washers, etc.; 

One instruction book; 

One set of Arcturus tubes, as follows: five 
No. 124; one No. 127; two No. 145; one 
No. 180. 


Service Man’s Forum 


(Continued from page 651) 


(with the single exception of our friend 
Mr. Clerk, of Canada). However, I would 
like to offer a few suggestions: 

In presenting articles describing new de- 
vices, such as the dynatron oscillator in the 
February issue, have the writer specify the 
proper parts. As it is, the would-be builder 
has to spend a lot of time writing to differ- 
ent manufacturers. Then, too, in the article 
mentioned, the choke is a pair of head- 
phones. Who wants to use a perfectly good 
pair of Baldwins there? Why not specify 
a particular value of audio choke and the 
make? And who makes a transformer that 
exactly meets the specifications? 

Then, why not run a series of articles on 
short-wave converters, using standard 
parts, instead of the usual roll-your-own? 
How well I remember my first (and last) 
attempt to build a short-wave coil. 

W. C. Srraveun, 
540 Marigold Avenue, 
Rocky Mount, N. C. 

(We are glad to have this letter from Mr. 
Straughn, like any other bearing upon edi- 
torial policy, as a guide in our endeavor to 
supply the greatest number of readers with 
what they want. Most articles list parts 
and maker’s numbers; although many con- 
structors use parts out of a_ well-stored 
junkbox, which it would be difficult to 
duplicate today. The experimenter must 
be prepared to substitute. As for short- 
wave coils, no doubt it is more satisfactory 
and perhaps less expensive, when the value 
of time is considered, to buy the manu- 
factured article; but no article has ever 
been published specifying a manufactured 
set of coils, without arousing the desire of 
innumerable readers to know the number 
of turns and the size of wire. There is no 
doubt that there are thousands who wish 
to “roll their own,” even if it costs them 
a little more to do so.—Editor.) 
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**S. W. S.” Super te 
pont omnes ah “Revelation”? SWS 9 


thereafter tuning should be done with the 
main tuning control and the vernier to its 
left. Variations in volume should be taken 
care of by means of the volume control. The 
set should now be ready to use. 

While tuning, if you hear a_ broadcast 
station, don’t pass over it because it is 
Joud; get the call letters, if only to calibrate 
the receiver. The reason for this state- 
ment is the fact that most people, while 
tuning this receiver, go past any sta- 
tion that happens to be loud, thinking it 
only a powerful local. It takes quite a 
while to get used to the fact that (as in 
most cases when we have tried the receiver) 
the distant stations may be as loud, if not 


ERE is a real development. A 9-tube A.C. Short-Wave Super d 
. I ; , ‘ &. { ave Super de- 
“a re a atl he signed to incorporate every advancement in the art from both an 
ne auth vill at ¢ °S rs 


: electrical and mechanical standpoint. 
in hearing how constructors of this receiver Blue prints including complete panel layouts—wiring diagrams and all 
make out with it; since he is certain that, instructions for assembly and wiring....000000000000...... nintnintnceneniinciieth $1.00 


if the receiver does not come up to its meer 
mark, there has been something wrong in Send for our Catalogue “A 


either the parts or construction. There WIRELESS EGERT ENGINEERING, INC. 


will seldom be anything wrong in the tun- 
ing, because it is so simple. If there are 179 Greenwich Street - - - New York, N. Y. 
any questions or further information the oe 

reader would like to ask he may feel free to —____ ae : — 
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write to the author, in care of Rapio- 
ae RADIO MA 
nd List of Parts 
‘ld Two Hammarlund “Type ML-7” 140-mf. OF 
variable condensers (C1, C3); NORTH AMERICA 
le- One Tobe Deutschmann .00015-mf. fixed con- Showing all Countries, States and Provinces and all Cities having a 
he denser (C2—to be mounted directly on broadcasting station g 
the cap of screen-grid tube) ; Prineed cn d —— a 
. wy, 92” aa good paper, 22 x 22, with cover 
ler One Pilot “Type J-23” .0001-nf., variable Simple method of mennelag dictences 
er- ae (C ae ee Time zones accurately shown 
cle a . weer - ee Contains complete list of broadcasting stations arranged geographically, with power, 
ud- _( 5)5 a call letters, frequencies and key for instant location on map 
od Four Polymet “siamese” 0.25-mf., by-pass a 
ify condensers (C6, C7, C9, C10, C13, C14, Price only 25 cents 
the C19, C20) ; Every radio listener should have one 
hat Three Hammarlund “Type EC-80” 80-mmf. 
equalizing condensers (C8, C11, C15); RA , r > 
on Two Sengamo .01-mf. fixed condensers, (C12, DEX — The Radio Fan’s Own Magazine 
ard C16); Contains the most complete, accurate, up-to-date list of broadcasting stations 
rn? One Polymet .0002-mf. fixed condenser _ Published. ; 
st) (C17); Cross-indexed by dial number, frequencies, wave-lengths, call letters and coun- 
Two Polymet .002-mf. fixed condensers, s tries, states and Cities. . . . 
(C18, C24) ; 0 arranged that merely entering dial numbers calibrates any set, dials even 
-18, C24); 7" for stations never before received. 
», One Dubilier 1,000-volt I-mf. fixed con- “What’s on the Air Tonight?” and “What’s Wrong With My Set?” are two 
C. denser (C21); regular and interesting features. 
Mr. Two Polymet electrolytic 8-mf. fixed con- 25 
~di- densers (C22, C23); c. per copy, $1.75 per year 
- to One Polymet 0.5-mf. fixed condenser, (C25) ; 
vith One Durham 25,000-ohm fixed resistor (R1) ; THE RADEX PRESS = + 1313 Sixth Street, Cleveland, Ohio 
irts Two Durham 2-meg. resistors (R2, R7); 
“on- Three Lynch 10,000-ohm fixed _ resistors ~ - ——— a oa “ 
or (Ra, Ra, R10): lige COMES | | TRUVOLT RESISTORS 
to Two Durham 500-ohm fixed resistors (R5, | 7 Yi" VP p " 
mast R6) ; ) itt RADA Will Save Your 
ort- One Clarostat 500,000-ohm potentiometer “ ; © 
oe (RS) a iat Time and Money 
ilue One Clarostat 50,000-ohm potentiometer age Control p ltag Because TRUVOLTS have a unique open- 
nu- (R9); fluctuations in e air winding, terminal clips may be at- 
oO I rh 5 ' f , R ) tubes—improves tore. Demand tached at any point to provide exact 
ver ne Durham 5,000-ohm fixed resistor (R11); when you voltages required. That handy feature 
makes it necessary to carry only a few 
ired One Lynch 10,000-ohm heavy duty limiting yy bat For Free Bulletin TRUVOLTS in your laboratory or serv- 
— resistor (R12); - . you Write Dept. RC-5 ice kit in order to fill any resistor need 
iber Two Durham 20-ohm center-tapped resistors ci ee 
a (R13, R15) ; a Catalog of all 
wish One Cresradio 780-ohm 25-watt resistor 
hem (R 14) 3 175 Varick St.. New York. N.Y. 
(Continued on page 692) 
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SHORT WAVE TONE 


Here is a new kink for the S.W. enthusiast. 
Cut out background noises and mushy tone 
with the CLAROSTAT TONE CONTROL 
panel mounting type. 

Just drill one 
hole and run 
two wires to 
audio trans- 
former — that’s 
all. 

Regularly sup- 
plied without 
wire or adapters, 
$1.80. 

Extra for pair 
of adapters and 
flexible wire, 50c. 


CLAROSTAT MFG. CO., Inc. 
285 N. 6th Street - - Brooklyn, N. Y. 

















Bristol Double Button 
Microphone Transformers 


An excellent input transformer 
for all standard microphones. 
Primary impedance is 100 
ohms per button. Use one 
sido for single buttcn mikes, 
This transformer is equal in 
efficiency to others selling at 
many times our 





FREE Send NOW for a copy of our LATEST 
4 BARGAIN BULLETIN. 


HARRISON RADIO CO. 


DEPT. R 








189 Franklin St. New York City 
@ e 


Stuidy RADIO zz 
CANADA 


CANADA’S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING, HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 
RADIO COLLEGE OF CANADA 
Limited 
310 Yonge Street - - . 











Toronto 











ALUMINUM BOX SHIELDS 
Genuine “ALCOA” stock, silverdip finish, 
5x 9x 6, $1.89—14 x 6 x 6, $3.85. 10 x 
& x 7 Monitor size $3.25. 
Shield (like picture on right) $1.00 Any 
Size to Order. 

Coil Shields, Coil Hole Covers, Shielded 
Wire Pilot Coil forms 55¢; Amperites 





tor 2-volt tubes 79c; Eveready Air-Cell 
Latteries, 
— “BUDDY” Test Prod 
Always sharp pointed, using 
phonograph needles, 4-ft. wires, 


spade or phone tips Colored 

nipples identify each lead 

$1.50 pair 

We specialize in radio parts 

exclusively—parts furnished for 

any kit in any magazine. 

anamn Please include Postage. 
BLAN, THE RADIO MAN, Inc. 

89 Cortlandt St. Dept. RC-531 New York, N. Y. 

















DEALERS and SERVICE MEN | 
STANDARDIZE ON é 


J MeTatuigeny 
METALLIZED 
rateigeoy | 


RESISTORS 
For Permanent Replacement—Accurate—Guaranteed 
Write for descriptive catalogue “RC” 
LYNCH MFG. CO., INC., 1775 Broadway, New York 
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One Electrad 20,000-ohm tapped voltage di- 
vider (R16); 

One Durham 2000-ohm resistor (R17); 

Four W.#.E.Co, 115-millihenry R.F. chokes 
(RFC1, RFC2, RFC3, RFC4) ; 

Five General Radio plug-in jacks and plugs 
(J1, J2, J3, J4, J5; these must be insu- 
lated from the metal front panel.—Tech- 
nical Editor) ; 

One National “Type VHCC” drum dial; 

One Arrow-H.&H. toggle switch, Sw.; 

One Metal front panel; 

Ihree W.E.E.Co. “Types LL, LM, and LH” 
shielded plug-in inductances, one each 
(L1: see text); 

Three W.E.E.Co. “Types IF1, IF2, IF3” 
shielded I.F. transformers (one each L2, 
L3, L4; see text); 

One Amertran first stage “DeLuxe” A.F. 
transformer (T1); 

One Amertran “Type 151” input push-pull 
A.F. transformer (T2); 

One Amertran “Type 443” (for dynamic re- 
producer), or “Type 442” (magnetic re- 
producer), output push-pull A.F. trans- 
former (T3) ; 

Two Thordarson 30-henry, 
chokes (Ch. 1, Ch. 2) 3° 
One W.E.E.Co. “Type PT 116” power trans- 

former (PT); 

Nine Cinch tube sockets, three UX and six 
UY. 


75-ma. filter 


Radio-Craft Kinks 


(Continued from page 673) 


in the metal sheet that he uses for a chassis 
base. Obtaining neat holes was a problem 
to me until I had made up the outfit illus- 
trated. The method is as follows: 

Two pieces of flat iron (about 30 inches 
long, 14-inch thick, and two or three inches 
wide) are obtained and clamped together, 
one above the other; so that, after drilling, 
the holes in both pieces will correspond to 
size and location. Now, drill a 34-inch hole, 
about 1 inch from each end of the iron 
strips; and also, near the center of the 
strips, drill holes of the sizes that will later 
be required in the chassis base. Next, re- 
move the clamp that holds them together, 
and bolt them together. Use two %-inch 
bolts for this, and place a 3/32-inch washer 
at each end, between the iron strips. 

This completes the construction of the 
jig, but you will need punches, to fit the 
various holes in it; they are made of round 
steel and should fit neatly into the holes. 

To use the device, slid the sheet of metal 
to be punched between the iron strips; place 
the proper punch in the hole in the top 
strip, and strike with a heavy hammer. 

I had my punches and jig made at a ma- 
chine shop, at a cost of $1.50; and the out- 
fit has certainly paid for itself over and 
over. 








Bronze Dial Cable 


Keep a supply on hand—save time and money. 
Special low prices for Service Men and Dealers. 
50-ft. coll, 7e. foot 100-ft. coil, Se. foot 
250-ft. coil, 4e. foot 500-ft. coil, 3¢. foot 
Standard size used by leading manufacturers of radio 
sets having drum type dials. Mailed C.0.D. Address 

MULLINS DIAL CABLE 
134 Se. Mason Ave. 





Chicago, tH. 








PATENTS — TRADE MARKS 


All cases submitted given personal attention by 
members of the firm. Information and booklet free. 


Patent Office and Federal Court Practice 
Lancaster, Allwine & Rommel 
Patent Law Offices 
475 OURAY BLDG., WASHINGTON, D. C. 
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Special 
Courtesy 

to 











Radiotricians 
Professionals 
Engineers 
Mechanics 
Consultants 
Designers 
Service Men 
Contractors 
Manufacturers 
Dealers 





In order to make it possible for all 
Radio Technicians to read RADIO- 
CRAFT regularly, each month, we 
have put into effect a special 
subscription price. 


The regular price of RADIO- 
CRAFT is $2.50 a year (12 issues). 
The newsstand rate is 25 cents a 
copy. 

Any radio professional, sending in 
a subscription on his letterhead, 
showing that he is engaged in 
some capacity in radio work will 
receive as a special courtesy 


EIGHT ISSUES OF 





SERVICE MAN - DEALER - RADIOTRICIAN 


FOR ONE DOLLAR 





Just pin a dollar bill to the coupon 
below and forward it with your 
letterhead or business card. 


RADIO-CRAFT, 
RC-5, 98 Park Place, 
New York, N. Y. 


Enclosed find $1.00 for which please 
enter my subscription to RADIO-CRAFT 
for eight months. 
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A Home-Made Super 


(Continued from page 672 


that this receiver, properly constructed, will 
reproduce faithfully, and that tone control, 
merely lessening the high or low notes, 
makes the quality inferior. 

It should not be necessary to gé into the 
details of construction,- as they have been 
pretty well covered in preceding issues. It 
is essential to have no pickup other than 
through the antenna. Shielded hookup wire 
was used throughout, with its braiding 
grounded. 

The biasing resistor R2, for the detector 
stage, is 50 ohms, wire-wound; R3 is 15 ohms. 
The same values are used for the inter- 
mediate amplifier V3, in R5 and R6. Other 
filament controls are the appropriate Am- 
perites (630 and 631 types). The small lamp 
in the common “B—” return will protect 
the tubes, in the case of a short-circuit. 

Two dry cells, giving 3 volts, may be used 
to light the filaments of these tubes, which 
draw a total of 0.49-ampere. In that case, 
remove the filament resistors; insert a 6-ohm 
rheostat at X in the “A+” lead, after fixing 
a stop so that two ohms must always re- 
main in the circuit. The grid returns from 
Vl and V3 are then brought to the nega- 
tive terminal of a 3-volt “C” battery, and 
those from V2 and V5 to the negative of a 
41,-volt battery. (If a 2-volt air-cell bat- 
tery is to be used, the precautions described 
on pages 594 and 595 of the April issue of 
Rapio-Crarr should be observed.—Editor.) 


List of Parts Used 


Two Pilot .00035-mf. variable condensers, 
No. 1617 (Cl, C2) and flexible coupling; 

One Pilot .0005-mf. variable condenser, No. 
1623; and drum dials; one 6-volt pilot 
lamp and socket, for fuse; 

Three Pilot R.F. transformers No. 176, al- 
tered as per text (L1, L2, L6); 

Two LF. transformers (L4, L5—see below) ; 

Ten Pilot sub-panel UX sockets, for coils 
and tubes; 

Three X-L Variodensers, G-5 (C4, C5, C6); 

Five Pilot 80-millihenry R.F. chokes, No. 
130; 

Two 3,000-ohm variable resistors (R1, R8); 

Four wire-wound filament resistors: two 
50-ohm, (R2, R5); two 15-ohm (R3, R6); 

Five Amperites four 630 (R4, R9, R10, 
R12); one 631 (R11); 

Eleven fixed condensers: four 0.5-mf.; four 
0.1-mf.; two 001-mf. (C7, C9); one .00025- 
mf. (C8); 

Three Pilot tube shields; one No. 46 snap 
switch; two No. 37 brackets. 

One panel 7 x 18 inches, and baseboard 7 x 
17, and hardware. 

(The oscillator and intermediate-frequency 
coils were described and illustrated on page 
544 of the March issue of Ranpio-Crarr. 
The former, with a .0005-mf. tuning capacity, 
has 50 turns of No. 28 enamelled wire for 
the grid winding and 30 turns for the plate 
winding; all on a Pilot plug-in form for a 
UX socket. The LF. coils had 200 turns 
of No. 36 S.S.C. wire on a 1-inch core for 
each winding except the tickler of L5 (which 
was but 100 turns); these windings are to 


be tuned by the Variodensers until they 
match, 


The construction of this receiver 
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The Largest Variety of Tubes in the World 


EVER before has there been such an amazing tube 
sale as the present one which is being conducted 


JUST AS LONG AS THE SUPPLY LASTS 


All tubes are warranted to be perfect and all tubes 
that are returned within five (5) days will be exchanged 
for new ones free of charge. 

This sale has been arranged especially for service 
men, radiotricians and radio dealers and no further 
sales will be held once this supply is sold. 

These tubes represent over-production by one of the 
largest Eastern tube manufacturers and are sacrificed 
for ready cash. 

This is a chance that you will never have again. 

Order from this page and note particularly the 
following terms: ‘ 

NO ORDERS ACCEPTED FOR LESS THAN $5.00. 

NO REPLACEMENTS AFTER FIVE (5) DAYS. 

IT IS NOT NECESSARY TO SEND THE FULI 
AS YOUR ORDER IS) ITH THE ORDER AS LONG 
d c S ACCOMPANIE cr 20% . 
THE VALUE S ACCOMPANIED BY 20% OF 


SHIPMENT WILL GO FORW: J BY 
EXPRESS OR PARCEL POST C. ‘OD. — 


ALL PRICES ARE F. 0. B. NEWARK. 


Tubes Shipped comenammnaend 


<-201A—Amplifier or detector—standard f s 
X-226 —Used as amplifier tube for AC. ge nee 
1 
C-1 


F297 1 OPeFatlon. ...cccccccsccese 

a = ved as detector amplifier for AC. operation. . . ° 

° 71A— Power output amplifier for A.C. or D.C. operation, % amp SS ee 
7 
4 


1 —Same characteristics as the 171A ngs 
X-2 © —Designed for impedance and codenguee eter mtn | 
199 —Detector and amplifier tube, long SUNT. os cccccccscescccccesecocccesessceces 
-199 —Same characteristic as UX-199 Ce GN BOE, os0cdeccnaceccsccovess 
v-199 —Standard base, same characteristic as UX-199 ens 201A base 
a a Ce Oh Ch Mn. csnebabeinesrsosnetee cece . 
-112A—Power amplifier tube for low current consumption, % a@Mp........ceseceeees 
<-200A—Detector tube recommanded for weak signals and good reception............... 
f-224 —Sereen grid, four element, used as frequency amplifire and linear power detector. 
UX-245 —Power amplifier tube used in last audio stage—for low vom watiege 
201A—Quadrode 5-prong for special cireuits.............0ceeeceeeecuee 
200A—Special detector tube—a super-sensitive detector 
201A—Special radio frequency—a_ super-sensitive detector 
201A—Special audio frequency—a super-sensitive detector.......... pained 
171 Special A.C. % amp. extra coated filament—good for electric sets 
T-14 (201A High Mu) high emission 
Switch tube, 201 
Adapter tube 


A or 112 or 171 double life.............. 
6, 227, 171A, to convert batte into A.C... 

UX-230 —Detector— Amplifier for use with ‘dry cells or ‘storage battery... ‘ 
U —Power Amplifier—for dry cells or storage battery.............. 








UX-23 —Sereen grid radio frequency amplifier for dry cells or storage battery 
UX-210 —For power amplifier, high voltage..........0.00secceceeccceeceeeceeees 


All Dalselite aleld tube BRIA... ccccccccccccccccccccccccccsscccscccccccvcccsesecoveses 
ae tube type D. and M. to prevent tubes from oe out. . 


UX-222—Screen grid radio frequency amplifier. . panebabibiaeneeanie 
Teton television twee... ccccccccsccccccccsccccccccccccccccccsssccsseseesesess ° 


RECTIFIER AND CHARGER BULBS 


2 amp. eld and new type charger bulbs (list $4.00), our price..........eeeeeeeees - 
UX-280—l'sed as a full-wave rectifier tube for high emission............... 
Rectifying Tube, especially designed for use with Freshman Master “‘B’’ 
base, limited quantity 

-6 Amp. Trickle charger bulb........... 
“100 tubes and over 


DISCOUNTS: 500 tubes and over +4 and 10% 


ARCO TUBE COMPANY 
38-40 Park Place $3 


2 amp..... soenenceosae 


oan 
Power amplifier used in last stage of audio frequency of battery set using dry cells 





UX-250 —Power amplifier used in last stage of audio frequency..........-++-seeeeees pata 


Photoelectric coll, B-Inch ...ccccccccccsccccccccccccsccccscccesesecceseesccesesescccs she 


125 MIL rectifying tuhe (B.EE. typed ....cccccccccccccccccccccccccccccccccescsocccoscsccces 


5 and 6 amp. old type charger bulbs (list $8.00), our price..........0scecceneeeeennee ae 
UX-281—Characteristics similar to the 280 but used as half wave rectifier of high emission... 
Eliminators, UV brass 


Greatest Tube Sale of 1931 
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SERVICE MEN — DEALERS 


A few minutes of your time NOW, spent in reading the inter- 
esting announcement of the OFFICIAL RADIO SERVICE 
| MANUAL which appears on page 677 of this issue, might 
Every 


dealer, Service Man and custom set builder should have a 


save you hours of time in servicing in the future. 


copy at his disposal. 
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The only 





RADIO-CRAFT 


Radio Magazine 


that is exclusive 
SHORT WAVE 


Big Magazine Size: 9 x 12 

inches, printed on a _ heavy 

grade of book paper, with a 

beautiful cover in four colors 

— that’s SHORT WAVE 
CRAFT. 








|THE RADIO EXPERIMENTERS MAGAZINE 


ARTICLES BY 
LW Hey 

RW. Tonner, WEAD 

* Bob” Hertsberg 

Ov Crown Schbephohe MO 
ET. Semen, CI0F 
AH Modell 
John MA. Anery 
CHW. Meow 

4 W. Secor 
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Contains more ma- 
terial than a $2.50 
book, yet the price is 
but 50c. @ copy. 
PUBLISHED ON THE 15th 
OF EVERY OTHER 


MONTH 


EXTRA SPECIAL OFFER VOID AFTER 
MAY 5th 


On All 
Large 


Newsstands 


The regular subscription price to SHORT 
WAVE CRAFT is $3.00 a year. But up to 
May Sth, we will accept $2.00 for a full 
year’s subscription (Canada and _ foreign, 
$2.25 AND IN ADDITION will send you 
e the last two issues of SHORT WAVE 
‘ This will give you in reality a sub- 
scription of one year and three months, 
value $4.00 for $2.00! 


MAIL COUPON TODAY 


ee 


SHORT WAVE CRAFT RC-5 ! 
96-98 Park Place, New York, N. Y. 

As per your special offer IT enclose $2.00, (Can- 
ada and foreign $2.25) for which please enter 
my subscription for one year to SHORT WAVE | 
CRAFT and send me also the last two issues gratis, | 





NAME 


ADDRESS 


eer eT ee ‘ errtrerererc Ter rrr s 
! 


STATE 


HORT WAVE CRAFT, Mr. Hugo Gernsback’s lat- 
est radio magazine, has been called his greatest 
achievement in radio magazine publishing. ’ 
SHORT WAVE CRAFT is the one and only real big 
magazine on short waves you have wished for so long. 


HERE IS PROOF! 


In Short Wave Craft No. 6 
° 
April-May Issue 

S-W News from Australia, by ©. C. Faulkner. 
“H-V-J"" by Guglielmo Marconi. 
S. W. Portables—At the Scene of Action . 
The Pilot Universal Super-Wasp, by Robert 
The ‘‘Explorer’’ Short Wave Converter, 
$2,000.00 Radio Amateur Contest. 
A New National 2-Volt Type Thrill Box, by Robt. Kruse. 
A ‘‘Plug-Less’’ S. W. Receiver, by John Avery 
New Work in Germany on ‘‘Ultra’’ Short Waves, 

by Dr. Fritz Noack. 
Human Beings as Antennas, by Dr. Erwin Schliephake, M.D. 

of Jena University Medical Clinic. 
The Future of Radio, by Hugo Gernsback, Member of the 

American Physical Society 
A Power Amplifier for Short Wave Receivers, 

by H. Winfield Secor 
An Amateur Phone Transmitter, by C. H. W. Nason. 
A 5 Meter Transmitter and Receiver, by E. T. Somerset, G2DT. 
The HY-7B Super-Het for A.C. operation, by L. W. Hatry. 
Audio Amplifiers for Short Wave Receivers, by A. BR. Haidell. 
How Directive Aerials Work. 
Short Wave Stations of the World-Directory and Time Table. 
A Handy Short Wave Converter without Plug-In-Coils, 

by C. H. W. Nason 
Snags in Short Wave Receivers and How to’ Overcome Them, 
This Regeneration Control Does ‘‘Not’’ Affect the Tuning, 

by Mander Barnett. 
How to Use R.F. Chokes, by R. Wm. Tanner, W8AD. 
Portable Short Wave Transmitters, 
An Efficient Hartley Oscillator. 
Short Waves for the Broadcast Listener, 
Among the ‘‘Hams.”’ 
When to Listen In. 
What Tube Shall I Use, by “Rob’’ Hertzberg. 
International Time-Zone Chart and Converter. 


‘Bob”’ Hertzberg. 


The question and answer box is ably edited by R. Wm. 
Tanner, WS8AD, well-known writer and short wave 
expert. 

Besides all these article, there are illustrations, dia- 
grams and descriptions of the newest Short Wave Re- 
ceivers and Transmittcrs from the manufacturers’ labor- 
atories. 


Unlike other magazines, it does not contain purely 
technical matter of interest only to the advanced amateur 
and ham, 

Quite to the contrary, SHORT WAVE CRAFT contains 
a tremendous wealth of short wave material of interest 
to everyone who wishes to get into short wave activities, 





OVER 250 _ ILLUSTRATIONS, HOOKUPS, 
CHARTS, CIRCUIT DIAGRAMS, DOZENS OF 
ACTUAL PHOTOGRAPHS OF _ RECEIVERS, 
TRANSMITTERS, AND A WEALTH OF PRAC. 
TICAL STUFF. 











Filled to the top with real meat—not a picture book, 
no mathematics, no theories that are over your head, 
but rather practical dope, live “meat.” That's what 
SHORT WAVE CRAFT offers you in every issue. 


Regular Departments in 


Short Wave Craft 


Photographic Sectlon—pictures of latest short wave sets and 
stations 

Transmitters for Short Waves—How to build them 

Short Wave Receivers—Construction data for all types and kinds 

The Short Wave Experimenter 

The Short Wave Beginner 

Short Waves for the Broadcast Listener 

Ultra Short Waves 

Aircraft Short Wave Sets 

Short Wave Aerials 

Short Ware Question Rox 
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should not be attempted by a constructor 
without some superheterodyne experience 
and the ability to match his LF. transform- 
ers; as in this point lies the trouble experi- 
enced by most of the unsuccessful experi- 
menters from whom we have heard.—£di- 
tor.) 


Demonstration Receiver 


(Continued from page 675) 


to the “British-made valves” are the follow- 
ing American types, for the positions given: 
V1A, V1B, type ’24; V2A, V2B, V3A, V3b, 
type ’27; V4A, V4B, type ’50; V5A, V5B, 
type UV-211. However, these are only very 
rough approximations of American equiva- 
lents to the English tubes, as reference to 
the characteristic data for each stage will 
readily show. 

As a matter of record, the type numbers, 
and characteristics, of the English tubes 
which the set was designed to use, and other 
data on this radio set, are given below: 

V1A, V1B, type AC/SG; V2A, V2B, type 
164V; V3A, V3B, type AC/P; V4A, V4B, 
type LS5; V5A, V5B, type UV845. The 
plate impedances are as follows: VIA, V1B, 
600,000 ohms; V2A, V2B, 6,650 ohms; V3A, 
V3B, 2,650 ohms; V4A, V4B, 6,000 ohms; 
V5A, V5B, 2,100 ohms. Amplification fac- 
tors: VIA, V1B, 1,200 (standard American 
tubes have a mu. of only 400); V2A, V2b, 
16; V3A, V3B, 10; V4A, V4B, 6; V5A, 
V5B, 5. Mutual conductances: V1A, V1B, 
2,000 micromhos; V2A, V2B, 2,400; V3A, 
V3B, 3,750; V4A, V4B, 830; V5A, V5B, 
2,300. The approximate stage gains are 
given as follows: V3, 8; V4, 4; V5, 5. The 
approximate grid swings required to over- 
load the output are given as follows: V2 3.5 
R.F. peak volts (1.6 ma. rectified current 
for 100% modulation); V3, + 5 volts; V4, 
+ 37 volts; V4, 150 volts. Grid bias, V2, 
zero; V3, 12 volts; V4, 70 volts; V5, 150 
volts. Plate potential, V2, 150 volts; V3, 
200 volts; V4, 500 volts; V5, 1,000 volts. 
Plate current, V2, 20 ma.; V3, 20 ma.; V4, 
20 ma.; V5, 75 ma. 

To forestall any requests from set builders 
for further data on this receiver, it is here 
definitely stated that no further data on its 
construction and no blueprints are available, 
and we cannot suggest the changes necessary 
for its modification to suit American tubes. 
This receiver was designed by engineers who 
had a well-equipped laboratory, and worked 
out the values for all its many components 
with precision testing equipment. Its imita- 
tion, even with low power, is not to be com- 
mended to the set builder who has only 
ordinary shop equipment; and it is pre- 
sented here, not for emulation, but as a 
matter of curious interest. 


HUGE RADIO PRODUCTION 
. manufacturers in 1929 produced 

just under $440,000,000 worth of equip- 
ment, if we lump phonographs with radio, 
as the census bureau does. But the value 
of radio material produced (and these are 
factory costs) increased about 70 per cent 
over the figures of 1927, when the preceding 
census of manufactures was taken. That 
of phonographs alone, on the contrary, was 
more than cut in half; though combination 
radio-phonograph instruments tripled. 
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The Radio Craftsmen 


(Continued from page 676) 


when the set happened to be tuned to the 
wavelength of WTAM, Cleveland. How is 
this? 
Grorce Lewers, 
Brewster, Ohio. 
(This occurrence indicates that something 
about the receiver is free to vibrate, like the 


driving unit of the loud speaker. Usually 
the laminations of the core of the audio 
transformer are found to be sufficiently 


Joose. In a power transformer, such a con- 
dition causes hum; in an audio transformer 
carrying considerable signal current, the 
audio frequencies are transmitted mechanic- 
ally to the chassis. 

Oftentimes the newspapers report that 
radio programs are heard without the inter- 
vention of a radio receiver; but seldom, if 
ever, are sufficient details supplied to ex- 
plain the process of detection —Editor.) 


A TONE CONTROL 
Editor, Rapvio-Crart: 

Just a word of appreciation to let you 
know how much I like your magazine. The 
excellent articles on tone controls made a 
hit with me. I especially like the articles 
showing various stunts and kinks that your 
readers send in and, for this reason, like it 
better than any other radio magazine. 

I have tried several of the tone control 
hook-ups shown in the January and Febru- 
ary numbers, including the one shown in 
Fig. 33, which lowered the pitch, all right, 
but seemed to have but little effect in raising 
it. The amplifier I have is very good on 
the low notes, so I wanted to pitch it up 
a bit for speech. I finally hit upon the fol- 
lowing stunt—a .006-mf. condenser shunted 
with a 100,000-ohm variable resistor, placed 
in series in one of the speaker leads. Of 
course this tends to cut down volume when 
more resistance is turned in but, for strong 
signals, it works nicely and makes speech 
often times much more intelligible by taking 
any “fuzziness” out of same. 

The pitch of this layout can be run up 
fully as high as old-style phonograph records 
and on up to the “rotten.” I am wondering 
if some foiks are not going to be disap- 
pointed with some of these tone controls on 
the market, which only go down on the bass 
in place of both ways. It takes but little 
condenser action across the line on my set 
to become objectionable although, of course, 
if the transformers were higher-pitched I 
suppose they would stand more. 

James S. Rowe tt, 
Sioux City, Iowa. 


STRANGE LOCAL INTERFERENCE 
Editor, Ranio-Crarr: 

As I am going away from Detroit for a 
few months, I thought it would be a good 
thing to write you and ask you to be kind 
enough to solve my radio trouble. 

I built a three-tube single-circuit regen- 
erative set, about eleven years ago, which 
seems to give results on long distance equal, 
if not superior, to many sets selling for sev- 
eral hundred dollars. 

This set, which was so carefully construc- 
ted by the writer, is free from body capacity 
and, moreover, does not squeal. (Of course, 
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RADIO CIRCULAR C 


225 VARICK ST. 
e NEW YORK, N.Y. 


THESE MONEY SAVING BARGAINS ARE TYPICAL OF 
THE MANY SENSATIONAL RADIO VALUES THAT WE 
OFFER IN OUR MONTHLY BARGAIN BULLETINS. SEND 
FOR YOUR FREE COPY NOW. USE COUPON BELOW. 






toriums. 


match. For 115 volts, 60-cycle alternating current. 


ri Reproduces speech and music with marvelous fidelity of tone The 
227 in the first and two 245 tubes in the push-pull stage with a 280 rectifier 


KOLSTER 245 Push-Pull POWER AMPLIFIER 
and MATCHED KOLSTER DYNAMIC 


SPEAKER 


CAN BE USED WITH ANY TUNER 


LIST PRICE, $98.00 


brid $4.95 


Less Tubes 


Original Factory Sealed Cartons 


phonographs, public 
address systems for lecture and 
concert halls and small audi- 
amplifier has two stages using the 
Kolster Dynamic Speaker to 


For radio 


} 





KOLSTER 
MAGNETIC 
CONE 
SPEAKER 


List Price, $35.00 


_ Our Price 


8.450 


GORDON 
TYPE “G” 
PHONO-MOTOR 


Our Price 


and TURNTABLE SEIS 


A.C., 110-V., 60-Cycle 


List Price, $30.00 





FARRAND 
DYNAMIC 
SPEAKER 

CHASSIS 


A.C., 110-V., 60-Cycle 


Our Price 


85595 





Our Price 


S:B50 


BOSCH 
CONE 
SPEAKER 





MISCELLANEOUS BARGAINS 





Sprague Electrolytic Condenser .........seee0s $ .95 
TE 60.96 00500 00000020000000006000660600006 1.80 
Peerless ABC Power Transformer ..........+. 4.75 
SE. GONE n.nn0by066000650ee00e0 00000 2.50 
Zenith Power Transformer ........-eseeeeeees 2.95 
Shield, Cap and Base (set of 3) ......see05 10 
Centralab Twin Potentiometer§ ..........+++++ -50 
Boldering FON ..cccccscceccccccccccccccccececs -60 
Automatic Voltage Control ...........-seeeeee .50 
United Electric Motor and Turntable ........ 7.95 
Phileo Power Transformer .........-.cseecess 2.95 
RCA Condenser Block (Part No. 8333) ...... 1.50 
Victor Replacement Condenser Block ......... 2.25 
General All-Purpose Condenser ............s0. -25 
Utah Dynamic A.C. Power 33A Sp. 6.50 
Victor ABC Power Transformers ............ 2.75 


A. F. Kelford Shielded Transformer (ratio 2-1) .75 










Antenna Kit Complete 55 
7-Strand Copper Aerial Wire -16 
General Filament Switch ....... -20 
Yaxley 2000-chm Volume Control 45 
Indoor Ribbon Antenna ............ -36 
Thordarson Power Transformer 

SHG, Bits Bee GEO) coceseccoscce 2.75 
Frost Twin Volume Control 39 
Naald Bakelite Sockets .... -10 
Eby Twin Field and Sp. Posts, each .20 
Freed-Eisemann 8-Point Switch ...........«.- -20 
Centralab Volume Control (6000 and 9000-olftm). .30 


Freshman Basket Weave T.R.F. Coils (set of 3) .30 
Freshman Output Transformer (ratio 1-1) .... .30 
Extension Cord for Dynamic Speaker (20 ft.).. .50 


Aluminum Shields, per doz. .......sceeeees: 75 
TEED TEGO BUNS DOES ccc ccceccccccccccccccece -40 
Franklin Power Trans., Type 171A _ ......... 2.65 
Radiart_ Power Transformer, 171A and 245 .... 3.95 


Victor Input and Output Push-Pull Transformer 1.50 


Crosley Dynacone Speaker Chassis ........... 2.75 
OEE GORE sevscgsccccccoccccscccesccoses 3.50 
General Replacement Transformer ............ 2.75 
Dumont AB Bone Dry Eliminator ............. 15.50 
Dumont 180-yolt B Eliminator ................ 8.9 
Dumont Silent A Eliminator ................. 9.50 
Stewart-Warner Rotary Snap Switch .......... 15 
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Brandes Phones ... Cec cccccoccccsscccocccce 1.25 
RCA Loudspeaker 103 TETTTTT TTT TTT 4.25 
Atwater Kent Replacement Transformer ....... 1.50 
Sprague Midget Condenser, .001 ...........000. .08 
A.K. 37 Condenser Block Replacement ....... 3.95 
Majestic B Eliminator Condenser Block ..... 2.95 
DE, MEE “id tedwéesanebesoodsexennecsens 95 
Baldwin Rival Unit ....... 9602000006000000 75 
F t& H. Capacity Aerial Eliminator . 75 
‘A. Resistovolt No. 99 pushéenncenanes 1.05 
er %-mfd. By-Pass Condenser naseuseens -25 





rosley %-Mfd. By-Pass 


Condenser 


25 
All prices are F.0.B. New York City, transportation 


charges extra. Specify whether you desire shipment 


by Freight, Express or Parcel Post. 
accompany all 


20% cash must 


orders, balance C.0.D. Where full 


cash remittance is sent with order 2% discount may 


be deducted. All 


merchandise guaranteed to be 


exactly as represented. 


= USE THIS COUPON AND RECEIVE 
OUR BARGAIN BULLETINS PACKED 
FULL oF TREMENDOUS RADIO 


BARGAINS. 


SSeS eee eee ee eee eee eaeeeeee 
Bargain Bulletin Coupon 
RADIO CIRCULAR CO. RC-5 

225 Varick St., New York, N. Y. 

Send me your bargain bulletins free of charge. 
PED ncctiscdvenesnvcewneenconesseseesacsonsess 
BINED « cc cvi0086000000000000808608000000600000 
GP ccccccccsssceccosccssceseses Blake. ccccccecs 


225 VARICK ST. 
e NEW YORK, N.Y. 
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Always conceded best in the field of 
supers, H. F. L. now outdoes H. F. L.’s 
previous best! The starting new circuit— 
the Hopkins Band Rejector System—now 
brought to mechanical perfection A de- 
gree of sensitivity heretofore undreamed 
of. Needlepoint selectivity with stark 
realism of reproduction. Interference 
abolished! Side-band cutting positively 
eliminated! Tuning ease that is un- 
canny—a child may operate it as efficiently 
as the engineer! Absolute freedom from 
any and all troubles. Enthralling tone 
that beggars all attempt to describe. The 
power of screen grid, the ascendency ot 
the super-heterodyne brought to its great- 
est heights in the art! 


Mail This Coupon 





High Frequency Laboratories, 
Dept. C344 
3900 No. Claremont Ave., Chicago 


Without cost or 
please send me your new 
describing supers and the New 
H.F.L. Mastertone. 


- 
| 
| 
| 
| 

obligation to me, | 

Brochure | 

1932 | 

| 

: | 
Re Or ere ee ern e e re | 
OE OEE OR TC EEA ERE 
] 


er ere 











H. F. L. Now Perfects 


The Super-Sensitive Super-Selective 


SUPER-HETERODYNE 


WITH HOPKINS BAND REJECTOR SYSTEM 


NEW 1932 MASTERTONE 
Custom-built — Engineer-Tested 


Custom-built in limited quantity with 
watch-like precision. Each tested tor 
hours on the air and certified as perfect 
by an accomplished engineer. For those 
who demand the finer things but also 
appreciate the necessity of good value. 
Modest overhead, efficient operation, eco- 
nomical, direct distribution, bring this 
masterpiece to the ultimate owner at an 
amazingly low price. 


Compact Console Model 


In tune with the modern trend, the 


New 1932 H.F.L. Mastertone is com- 
pact—the chassis only 101%”x16%”" with 
8.” high front panel. Available in two 
beautiful consoles—in the latest small 


compact designs. 


“WHAT to LOOK for in 
A SUPER” FREE 


Write now for this enlightening Bro- 
chure. The coupon will bring it, gratis. 
No salesman will call—you will not be 
importuned to buy. Write now and be 
prepared to purchase your new super 
with full knowledge of what to expect. 

High Frequency Laboratories 

Dept. C344 
3900 No. Claremont Ave., Chicago 

















BACK ISSUES OF 


cents. 


RADIO-CRAFT can still be had at the regular price of 25 
If you are in need of any copies for reference or serv- 
icing work, mail your order with remittance to RADIO- 
CRAFT, 98 Park Place, New York City. 
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it will squeal a little bit, like every other 
set, when picking up a long-distance station 
but this little bit of squealing will only last 
one second—that’s all.) 

This set will pick up as many as thirty 
stations outside of Detroit, weather per- 
mitting, and Mexico City will be brought to 
Detroit with clearness and volume. ‘The 
Spanish will be heard a block down street. 

Now, to come to my trouble; in the day- 
time, while turning on locals, it is very much 
like an auction room. Everybody from 
everywhere seems to talk and sing at the 
same time. I tried a wavetrap, but that 
would not do any good. What do you ad- 
vise? Shortening my aerial, which is about 
120 feet, including the lead-in? Or an- 
other variocoupler with fewer turns on the 
primary? I have always thought that per- 
haps the primary of my variocoupler did 
not have enough wire, from the moment the 
change to the higher wavelength was made 
by the Radio Commission. Will the 180° 
degree variocoupler, covering a wavelength 
range of 175 to 650 meters, furnish a 
remedy? 

I forgot to mention that all those faraway 
stations are picked up only after locals are 
off the air—that is, after 12 o’clock p.m. 
I would like very much to clear up these 
locals, without spoiling my long-distance re- 
ception, which is wonderful. 

Pact Some, 
4600 Goodwin Avenue, 
Detroit, Michigan. 

(We are sure that Mr. Soide’s neighbors 
will take an interest in his problems, if they 
are at all inclined to radio distance work, 
and will be glad to do what they can to 
enable him to take his departure with his 
receiver in good DX condition. Will any 
of our Detroit readers help him out?— 
Editor.) 


AN ALL-WAVE SET 
Editor, Ravio-Crarr: 

I observe the diagram of my short-wave 
set in the December issue (page 353). With 
a coil of 50 turns of No. 22 wire on the 
secondary, and 20 turns of No. 28 on the 
tickler, stations can be logged between 220 
and 520 meters. By shunting the tuning 
condenser with a 15-plate midget; and the 
set is as selective as the best. Thus, with 
three coils, I cover the entire scale of wave- 
bands with perfect oscillation control and 
good speaker volume. The circuit is sen- 
sitive, easy to adjust and operate, and uses 
very little current. 

M. J. Avrammano, 
La Union, El Salvador, C. A. 


The Radio Sextant 


(Continued from page 665) 

mental difficulties, he is now refining the de- 
sign of his instrument, to make it more con- 
venient for use, as well as more versatile. 
The inclusion of an “azimuth ring” will make 
it possible also to measure bearings—that is, 
angles along the horizon—and thus correct 
compass errors. 

The inventor has also devoted considerable 
time to the problem of visibility through 
fog, along the course of a ship or aircraft, 
and hopes to have other interesting an- 
nouncements to make later. 
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SPECIAL FREQUENCY 
TRANSMISSIONS 


N addition to transmitting, once a month, 
i program of code signals on several 
standard frequencies, for the use of radio 
workers calibrating and checking their wave- 
meters, the Bureau of Standards has under- 
taken a program of special weekly trans- 
missions on 60 meters (5,000 kilocycles), on 


which they invite reports from listeners 
who are in a position to make measurements. | 


It is desired to know how strongly the sig- 
nals are received at various points at definite 
hours, the ratio of fading to full strength, 
and the length of the periods of fading, 
between successive crests of full signal in- 
tensity. 

During November, the Bureau supervised 
tests of the field strength of a 150-watt 
transmitter, working on this frequency, over 
the distance between Washington and Chi- 
cago. A field intensity of about 100 micro- 
volts per meter was maintained, in daylight, 
up to about 400 miles from Washington; at 
Chicago, 10 microvolts per meter at peak 
was measured. In the evening, the field 
strength was cut to half and, at 8 p.m., it 
was sometimes too low to measure, between 
75 and 150 miles from Washington. Fading 
varied the signal strength in a ratio of 
about 3 to 1. 

The 5,000-ke. transmissions will be given 
on the following Tuesdays, from 1:30 to 
3:30 and from 8:00 to 10:00 p-m., Eastern 
Standard Time: March 10, 24, 31; April 7, 
14, 28; May 5, 12, 26; June 2, 9, 16, and 30. 

The signal consists of a series of very 
long dashes, prefaced for five minutes by 
the station’s general call (“CQ de WWV”) 
and an announcement of the frequency, in 
code. The call and frequency announcement 
will be repeated every ten minutes. The 
transmitter is crystal-controlled, and the ac- 
curacy of these transmissions is even greater 
than that of preceding standard-frequency 
broadcasts. It is planned to increase the 
power later. 

The regular monthly transmissions will 
be continued on the following schedule dur- 
ing the spring months. Times are Eastern 
Standard; figures opposite each represent 
the kilocycles of the frequency transmitted: 
Hour 


and (Frequencies) 

Minutes March April May June 
ES. 20 20 20 22 
10:00 550 ~=:1,600 4,000 550 
10:12 600 1,800 4,440 600 
10:24 700 =2,000 4,800 700 
10:36 800 = =2,400 5,200 800 
10:48 1,000 2,800 5,800 1,000 
11:00 1,200 3,200 6,400 ~~ 1,200 
11:12 1400 3,600 7,000 1,400 
11:24 1,500 4,000 7,600 1,500 


The first two minutes of each period are 
devoted to the announcement of the sta- 
tion and of the frequency transmitted; four 
minutes more to a series of long dashes, 
with the letters WWYV intervening; there 
are then further announcements, and an 
interval of four minutes while the trans- 
mitter is being adjusted for the next fre- 
quency. Information on the proper method 
of utilizing these signals is contained in 
the Bureau’s Letter Circular No. 280, which 
may be obtained on application to The Bu- 
reau of Standards, Washington, D. C. 
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Hotel Directory of the Radio Trade 





The hotels on this and opposite page 
are patronized by the Radio Trade. 
Make them your headquarters. 



































GYMNASIUM) 
SWIMMING POOL‘ 
SOCIAL ACTIVITIES \ 
SPACIOUS LOUNGES 


SINGLE § 

ROOMS ‘ ye UP 
with BATH #4222 o per | 
SPECIAL 
WEEKLY RATES 


SINGLE *8°2 up 
DOUBLE * j6°° UD 


ow 


GEO. TURKEL-MGR. 














OO ROOM- 


CLUB HOTEL 
v Men & Women 
































"SOUTH OF THE 
MASON-DIXON LINE" 
is but another way of saying 
“Hospitality” 


HOTEL LUDY 
South Carolina Avenue at the Boardwalk 
Atlantic City's Newest Centrally Located Fireproof Hotel 
IS South of the Mason-Dixon Line 
Its RATES are as PLEASING as its hospitality 
$5 up Daily — American Plan — $30 up Weekly 
$2.50 up Daily — European Plan 
Fireproof Garage Attached 
R. B. LUDY, M.D. 


TheHOTEL 


UD 
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CLASSIFIED ADVERTISEMENTS 


Advertisements in this section are inserted at 
insertion—name, initial and address each count as one word. 
classified advertisements unless placed by a 
ten words are accepted. Advertising for the June issue should be received not later than 


April 7th. 


recognized advertising agency. 


the cost of ten cents per word for each 
Cash should accompany all 
No less than 








ae __ DETECTIVES ct eS 
DETECTIVES Earn Big Money. Excellent oppor- 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190B Broadway, 

PERSONAL a 
ESCAPE from your lonely existence! Valuable 
information free. Write today! Box 128-M, 
Tiffin, Ohio. 








MISCELLANEOUS 





MANUFACTURER WANTS QUANTITY PRICE 
ACCURATE QUARTZ CRYSTALS. In reply 
give all information in first letter. We want quartz 
crystals 175 ke., ground to an accuracy of plus or 
minus 5%. Quote price in 1,000, 5,000 and 10,000 
lots, giving definite delivery schedule after order 
has been received. Give also outline present pos- 
sible daily production and indicate how rapidly it 
may be increased. Reply P.O. Box 5424, West 
Philadelphia, Pa. 


FORMULAS 





MAKE AND SELL your own products. We will 
furnish you any formulas. Write for our litera- 
ture. Chemical Institute, 19R Park Place, New 
York, N. Y. 





RADIO 





SERVICE MEN, ATTENTION — Speakers re- 
wound, magnetized, repaired, $2.00 to $2.75. Com- 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 


Iowa. 


RESISTANCES, Condensers, Transformers, Choke 
Coils, etc. Write for sensational low price list. 
Bronx Wholesale Radio Company, 5 est Tre- 


mont Avenue, New York. 





















The Home Hotel 
of New York 


Homelike in service, 
appointments and lo- 
cation... away from 
noise and congestion, 
yet but a few minutes 
from Times Square... 
garage facilities for 
tourists. 








Room and Bath from 
$3 single $4 double 


500 Rooms 


Home folks will 
like this hotel 


HOTEL 


BRETTON HALL 
BROADWAY at 86th ST. 
NEW YORK 





scr yy 
i a 
“The Crossroads 


of a Nation” 


THE logical meeting place of 
those who appreciate the 
superlative in foods . . . ele- 
gance in accommodations. 
THe Drake Travel Bureau 
helps relieve you of travel 
detail. Rates begin at $5 per 
day. Permanent Suites at 
Special Discounts, 


I 


DRAKE 


HOTEL, CHICAGO 


Under Blackstone Management 




































WELCOME to 
NEW YORK and 
The HOTEL 


SI” ST. 7™ AVE. 
opposite PENNA.R.R.STATION 







1200 Rooms each 
with Bath, Servi- 
dor and Circulat- 
ing Ice Water. 
also Radio 
Provisions 











THE GREATER 
HoTeL GIBSON 
nr nnar re) 4 


La 
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Review of Recent 
Radio Books 


CONQUEROR OF SPACE—The Life of 
Lee de Forest. By Georgette Carneal. 
51, x 81% inches, 296 pages. Published by 
Horace Liveright, New York. Price $3.00. 
During the past few years, the type of biography 

which is devoted to picturesque expression of per- 

sonality has reached its greatest vogue; almost re- 
placing the novel as a means of “psychological 
escape.” This biography of Dr. de Forest, one of 
the most colorful, as well as most important figures 
in the development of modern scientific and engi- 
neering methods, is not in the least dry. It is in- 
tensely human, and it describes a strenuous career. 

Whether or not the ambitious youth who read it will 

decide that it is better to be a moderately successful 

business man than a great inventor, is another story. 

Sut after all, inventors and discoverers, the poets 
of science, are born, not made; and it is to le 
doubted that the hero of this book would exchangs 
his life’s experience with all its ups and downs, 
and his international reputation, for that of a much 
more prosaic, though lucrative career. 

The story is written for the public, not for 
technicians; though it contains the story of the 
development of “wireless,” radio and the talking 
movies. It closes with the note, which the “Father 
of Radio” has prophetically sounded, that radio 
must find worthier ends than that to which broad- 
casting is today so often put, and in the con- 
fidence that radio will do so, in the field of in- 
ternational relations. 

It is to be hoped that some typographical errors 
may be eliminated in subsequent editions. 


PHOTOCELLS AND THEIR APPLICA- 
TION; by V. K. Zworykin and E. D. 
Wilson: xi, 209 pages, cloth, 54, x 71, 
inches, 98 illustrations, tables, and formu- 
las. Published by John Wiley & Son, Inc., 
New York. Price $2.50. 

Any person who is at all interested in one of 
the numerous fields connected with photo-electricity 
will find in this book a remarkably complete source 
of information, both historical and technical. The 
authors have spent much time in correlating the 
scientific discoveries that resulted in the present 
photoelectric cell, with its varied applications, and 
in detailing the facts concerning the various types 
of photo devices. 

The first two chapters alone, covering the his- 
torical background and the general theories of 
radiant energy and photo-emissive effects, are suffi- 
cient to make the book a valuable asset to most 
experimenters’ libraries. In the first, a chrom 
logical description of the discovery of photo-emission 
and the steps that followed in its development, are 
given. Numerous references to scientific periodicals 
are included, for the use of readers desiring more 
detailed accounts of any of the steps. 

Other chapters cover the mechanical construction 
of different types of photo-cells (including the cen- 
tral-anode and the central-cathode types) and the 
effect of using different inert gases in the envel- 
opes; the best cells for visible-light rays and for 
infra-red or ultra-violet rays; the comparative efh- 
ciency of the various types of cells; a description 
of the construction and the use of other phot 
electric devices (such as the selenium or photo- 
resistive cell and the photo-voltaic cell); the prac- 
tical application of photo-electricity to the talking 
movie industry, to television and other commercial 
uses; and a myriad of other subjects connected 
with the design and application of photo-electric 
equipment, 

The book is written ‘in a clear style that will 
please even a literary epicure, and considering the 
amount of useful information squeezed between the 
covers, it is remarkably compact. 

Possibly the only criticism that could be offered 
would be that too little space is devoted to the 
present commercially-available photo-electric cells and 
devices. As there is a notable lack of readily 
available information, regarding the characteristics 
and recommended uses of the present cells, a book 
on this subject would be improved by the addition 
of such commercial data. However, this is a de- 
batable viewpoint and certainly, this book should 
have a place on every experimenter’s bookshelf. 

cK Ww. P.) 
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SHORT WAVES, by Charles R. Leutz and 
Robert B. Gable: 384 pages, 6 x 9 inches, 
cloth, profusely illustrated. Published by 
Cc. R. Leutz, Altoona, Pa. Price $3.00 
The first impulse, before opening this book, is to 

comment that it is a weighty one: the quality of 
paper used, for the purpose of obtaining the clearest 
photographic reproductions, is unusual. The work 
itself will be read with interest by any radio 
fan; it is not what is commonly called technical, 
although it goes thoroughly into all the manifesta- 
tions of short waves, and gives the circuits of many 
pieces of apparatus which it illustrates. It is the 
first work of its kind to collect, from many sources, 
all the short-wave aspects of radio and to bring 
them together for ready consultation. The history 
of short-wave theory and technique, the phenomena 
of short-wave propagation, commercial work, ship, 
shere, and aircraft equipment, short-wave antennas, 
broadcast reception on short waves, medical work 
with high frequencies, and amateur short-wave 
operation are covered: a liberal chapter is devoted 
to television. 

“It is surprising” say the authors, speaking of 
the survey which they conducted before the prepara- 
tion of the book, “that many of the leading radio 
engineers, while intensely interested in short-wave 
research, had not conducted any original investi- 
gations. In other words, the present developments 
attained have been the result of work by a relatively 
small number of organizations and individuals.” 
Among the latter, it may be observed, are the 
authors of Short Waves. Mr. Leutz has been a 
pioneer in the development of short-wave receivers, 
since the days when short-wave listening was a 
hobby of the very few; and Mr. Gable has been 
a worker for many years in long-distance reception 
study, as well as in broadcast work, 

The work has covered its rapidly changing field 
right up to the date of publication. It is not only 
interesting to read, but will be valuable for future 
reference; as much material has been collected 
here which is not elsewhere conveniently available. 


THE RADIO AMATEUR’S HANDBOOK. 
A Manual of Amateur Short-Wave Radio- 
telegraphic Communication. vii, 216 pp.s 
61, x 81, inches, illustrated; paper covers. 
Published by the American Radio Relay 
League, Hartford, Conn. Price $1.00, 
postpaid. 

This, the seventh edition of this well-known work, 
brings its circulation to well over the hundred 
thousand mark. For more than four years it has 
been the guide of the great “ham” family; and the 
latest issue will replace those which have been 
worn out in daily and nightly service. 

While the contents, dealing with amateur trans- 
mission, reception and traffic problems, can not be 
summarized briefly to show the additions to pre- 
vious matter, the book has been increased to the 
extent of seventeen pages in the thorough revision 
which brings it up to the close of 1930. The ap- 
pearance is highly improved by the use of more 
legible type; and the Handbook in every way is 
worthy of its publishers. Even the short-wave 
broadcast fan who is not interested in amateur 
transmission, or even code reception, will find its 
pages interesting and valuable; no _ transmitting 
amateur needs to be told more than that this is the 
latest and up-to-date edition of this convenient 
manual, 





RADIO SERVICE MAN’S HANDY- 
BOOK, with Addenda Data Sheets; 160 
pp. and supplemental graphs, 9x12 inches, 
loose-leaf flexible cover. Illustrated. Pub- 
lished by Gernsback Publications, Inc., 
New York City. Price $2.00. 

“It is not so much to know the law, as to know 
where to find it,” said a great lawyer. For the 
radio Service Man, thanks to the many guides in 
his work which are becoming available, it is now 
more of a problem to keep under his hand the 
information which he requires daily. Many Service 
Men have expended much time and ingenuity in 
making home-made filing systems, to which, how- 
ever, published data are not always readily adaptable. 

This Handybook, “Volume One,” contains a 
wealth of material on the peculiarities of commer- 
cial radio apparatus, on test methods and test 
equipment, service kinks and hints, etc., all in- 
dexed for ready reference. In addition, the loose- 
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| Around the corner from the 
Little Church around the Corner 


HT 








HOTEL SEVILLE 








| Hi MADISON AVENUE 
Hi & 29th Street 
| New York City 
i A hotel of distinction and comfort, 
| within walking distance of shopping 
| |} and amusement centers. Five minutes | 
from Times Square, Pennsylvania Sta- 
| tion and Grand Central Terminal. 
| Room $ 3 .00 Per 
| 


ll and Bath Day Up 


} Convenient to all 
points of interest 























THE VEBRBAGE 


BARN 
5D 


WEST 8" ST. 
NEW YORK CsTY 


Old-fashioned homestead dinners 
with dance music, served from 
5 until 9:30 P.M, 


$i by gosh! 
Later on, rural entertainment in a 


rustic setting, square dances, cider, 
n’ everythin’ till curfew! 


Meet the 3 Georgia Crackers 
ANNIE, JUDY, ZEKE 
For Reservations Phone Spring 7-4348 & 




























SEVENTH AV. 


SOUTH 
NEW YORK CITY 


“A fast, furious show. Something gotng on every second.” 
—Nick Kennym, Radio Editor, Daily Mirror For Reservations 

“The goofiest place in town; really get a kick out of &" Phone 
—Louis Sobol, Evening Graphic Spring 7-9299 
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Over the Mountains 


from Los 
mao PAGE 
ie eis 


Think of itt FIVE HUNDRED FIFTY-NINE MILES over 
rough mountainous country burning only ELEVEN GALLONS 
OF GASOLINE, Imagine more than FIFTY MILFS TO THE 
GALLON, That is what the WHIRLWIND CARBURETING 
DEVICE does for D. R. Gilbert, enough of a saving on just 
one trip to more than pay the cost of the Whirlwind. 


THE WHIRLWIND SAVES MOTORISTS 
Miwons OF Dowars YEARLY 


Whirlwind users, reporting the results of their tests, are amazed at 
the results they are getting. Letters keep streaming into the office 
telling of mileages all the way from 22 to 59 miles on a gallon, re- 
sulting in a saving of from 25% to 50% in gas bills alone. 

lark A. Estes writes, “I was making 17 miles to the gallon on my 
Pontiac Coupe. T oday, with the Whirlwind, I am making 35 5-10 
miles to the gallon.” 
P. P. Goerzen writes: “34-6-10 miles with the Whirlwind, or a gain 

of 21 miles to the gallon.” 

J. Tulp: “The Whirlwind increased the mileage on our Ford 

truck from 12 to 26 miles to gallon and 25% in speed.” 
Car owners all over the world are saving money every day with 
the Whirlwind, besides having better operating motors. Think what 
this means on your own car. Figure up yoursavings—enough fora 
radio—a bank account—added pleasures. Why let the Oil Com- 
panies profit by your waste? Find out about this amazing little 
device that will pay for itself every few weeks. 

Fits 









is 


Tn just a few minutes the Whirlwind can be installed on any make 
of car, truck or tractor. It's actually less work than changing your 
oil, or putting water in your battery. No drilling, tapping or 
« hanges of any kind necessary. Itis guaranteed to work perfectly 
on any make of car, truck or tractor, large or small, new model of 
eld model. The more you drive the more you will save. 
SALESMEN AND DISTRIBUTORS WANTED TO 
MAKE UP TO $100.00 A WEEK AND MORE 

Whirlwind men are making big profits supplying this fast 
selling device that car owners cannot afford to be without, 
Good territory is still open. Free sample offer to workers, 
Full particulars sent on request. Just check the coupon, 


No matter what kfnd of « car you have--no matter how a ecare eater 
it is--The “hirlwind will save you money. We absolutely guarantee 
that the Whirlwind will more Ses save its cost in gasoline ene within 
out y days, or the trial will cost you nothing. We invite “-u to test it 
wt our risk and ex; e. You are to be the ssle judge. «¢ 
SS 888 88 B FREE TRIAL COUPON BEGESEEES 
Whirlwind Mfg. Co., Dept. 515-A, Sta. C., Milwaukee Wis. 
Gentlemen: You may send me full particulars of your 
Whirlwind Carbureting device and tell me how I can get 
one free, This does not obligate me in any way whatever. 


NAME ..cccccscesese oevece ocvccccccccces oeccccccccccees 
ADDRESS  ........++00+ eeccescecs Perrrr rere seeeceeece 
CITY .ncccccee cccccccccce ee eeeceececseessccseseesseese 
COUNTY.. eoee coccccccece STATE. .c.ccccccece 


C) Cheek here it you are interested in full or part time 
salesman position. 





ge the Craters 
inthe MOON! 



















mical and Terrestriad See 
MELE COPE Landscapes, 
Own a ht Astronomer’s Ocean Scenes. 
Telescope See thousands MAGNIFIES 
of miles away Make 30 TIMES 


Diameter 2 inches. Special 
friction adjustment for fo- 
cusing. Adjustable bracket 
Only and clamp can be fastened 
$3.95 to chair, fence, branch, ete. 


Sun, Moon, Planets, 
Stars seem next 
door neighbors. 


Hfours of fun Finest material. Will last 
View scenery, a lifetime. 
bathing beauties, Five Days’ Free Trial 


a 
great for trips, voyages Rush only $1.00 now. Pay 
Made like rates balance ($2.95 plus postage), 
. 





used in observatories, when postman delivers. Keep 
Gerding wrote, “‘Moon If not delighted, 


seemed 10 yards return telescope and money 
away. will be refunded. 
| oune-@. SPECIALTY CO., 


EARN $10 A DAY ost. ¥-462 
Icnarge 25° to took at moon | 220 E. 3d St. Cincinnati, 0. 


5 days. 














Double the life of your 
coat and vest with correctly 
matched pants. 100,000 patterns. 
Eve ry pair hand tailored to your measure; 
no “‘readymades.’’ Our match sent FREE for 
your O. K. before pants are made. Fit guar- 
anteed. Send piece of cloth or vest —_ 
SUPERIOR MATCH PANTS COMPAN 

115 So. Dearborn Street, Dept. 580, Chicago 


SOMETHING DIFFERENT 
MysteryCigar Lighter 


Make Big Money 


Showing this Scientific Marvel to Men. 
New Principle of Ignition. What Makes 
It Light? No Flint or Friction. All 
Guaranteed. Sample with Sales Plan, 25c. 
Sample Gold, Silver or Chromium Plated, 
$1.00 Agents, write for 5 gcommeien. 


N co. 
Desk SF-5, New Method Bidg., * Bradford, Pa. 
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leaf character of the book permits the Service Man 
to make his own notes, or to cut out and paste up 
servicing articles from any source, indexing them 
in the spaces left in the proper classifications. 
Graph paper of good quality is provided, and 
especially suited to making records of tests of the 
performance of receivers, speakers, etc. Other 
standard loose-leaf sheets may be inserted where 
desired. 

To judge from the frequent suggestions re- 
ceived by Rapro-Crart, as to Service Men's filing 
methods, this book should be exactly what the 
systematic and studious worker requires daily. 





PRACTICAL RADIO REPAIRING 
HINTS, by John F. Rider: xxi, 262 pages, 
6 x 9 inches, cloth. Published by Radio 
Treatise Co., New York. Price $2.00. 
This work is so solidly filled with condensed serv- 
ice information that it is difficult to give an adequate 
idea of its contents in a few paragraphs; the twelve 
solid pages of index would do so more readily. 
The book has over 200 illustrations, largely in the 
form of circuit diagrams, twenty-two pages of 
handy-reference tables, in addition to those scat- 
tered through the book. The work itself, however, 
is not mathematical in its contents, which are, as 
the title states, devoted almost entirely to practical 
consideration of the problems encountered in mod- 
ern servicing, the methods of finding out most 
expeditiously where trouble lies, and the procedure 
required for the correction of these faults. The 
work belongs in a handy place beside the work- 
bench of any Service Man; it is hard to imagine 
one either so new or so experienced that he can- 
not find valuable material in its pages. 





THIS THING CALLED BROADCAST- 
ING. By Alfred N. Goldsmith and Aus- 
tin C. Lesearboura. 53/4 x 83/4, inches, xi, 
362 pp., 21 halftone illustrations. Pub- 
lished by Henry Holt & Co., New York. 
Price $3.50. 

The co-authors of this work are entitled to speak 
with authority on the development of broadcasting. 
They “do not claim to have prepared a reference 
work on the technical progress of radio,” though 
none are better fitted for the task; they distinctly 
disavow the intention of allotting the Apple of 
Discord to the true originator, of radio as the 
public understands it. This work is, however, the 
history of the development of radio from its first 
invasion of the field of telephony (and we miss the 
story which Mr. Lescarboura has told some radio 
gatherings, about the first “‘fan response” in radio 
history; however, it is probable that studio censor- 
ship would not pass it) until the present day, when 
television is about to join broadcast reception in 
every home. 

The work will effect the preservation of the 
early history of radio’s entrance into the life of 
a nation; which future generations trying to resur- 
rect our times will find invaluable, for its memo- 
ries of the “pre-recording” age. It is filled with 
personal recollections, descriptions of events and 
incidents over a period of many years, told in a 
very pleasant fashion; and much other material 
which everyone interested in radio or in broadcast- 
ing as a business, or as a means of advertisement 
should have at hand. Its value as a work of ref- 
erence would have much been enhanced by an index, 
which, undoubtedly, will be later supplied. 

In describing the rise and fall of the radio parts 
industry the authors declare that “millions of dol- 
lars were expended in this direction which might 
better have been invested in sound industrial prog- 
ress.” This is a viewpoint, boldly stated, which 
must nevertheless be read in the light of the back- 
ground of the book and the affiliations of its authors. 

It is true that, for most people, the enjoyment 
of a radio program, or of any music, is a financially 
unprofitable luxury. A radio set does not earn 
money, as does a savings-bank account; yet there 
are times, as economists may point out, when the 
expenditure of millions of dollars by the public 
is preferable to “‘conditions basically sound.” 

Home set building lacked, perhaps, some of the 
“efficiency” of mass production; but the former was 
the ladder by which radio manufacture climbed to 
its present eminence and to which, in classical 
manner, the industry has turned its back. 

And while, as the authors say “‘the practice blew 
up; the pubfic was through; the dealer was through” 
—there is no doubt that many thousands still cher- 
ish the set-building hobby, and spend money upon 
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it; and that a new generation of set-building ama- 
teurs is succeeding the old. 

One thing further: “‘The radio set manufacturer 
is under a certain obligation to see that the radi 
buyer obtains satisfactory radio entertainment, s 
far as the normal performance of the receiver is 
concerned. Thus the owner is assured that he will 
not be buying a possible radio orphan when he buys 
a reliable make of receiver. And so we have the 
modern radio set, built ingeniously, sold efficiently, 
and serviced conscientiously.’’ The two words, clos- 
ing this quotation are, as the majority of our 
readers will agree, the appropriate climax of a 
chapter on “Radio Sets by the Million.” 





WIRELESS CHART OF THE WORLD. 
33 x 45 inches, in colors. Published by 
the Scandinavian Shipping Gazette, Copen- 
hagen, Denmark; Kelvin & Wilfred 0. 
White, Boston and New York. Price 
$3.50. 

While this big map is intended for maritime 
purposes, and not broadcast notations, it would 
furnish the amateur and the DX fan with a splendid 
wall decoration. All coast radio stations, compass 
and beacon stations are shown on this “‘Mercator’s 
projection”; which is invaluable for ship’s operators, 
and especially attractive for the short-wave worker. 





VOLUME CONTROL IN 
AIRCRAFT SETS 

UTOMATIC volume control has recently 

been developed for use on receiving ap- 
paratus for the visual type aviation beacon, 
which relieves the pilot of volume control 
manipulation. This device has been in con- 
tinuous use on the experimental plane of the 
Bureau of Aeronautics for several months 
and has demonstrated its convenience and 
efficiency in several ways. 

In the course of a flight on an air route 
provided with radio range-beacon facilities, 
the shortening of the distance between the 
airplane and the beacon station causes the 
signal intensity to increase five-thousand 
fold. This variation is likely to prove 
troublesome, particularly when following the 
radio course within the last ten to fifteen 
miles of the beacon station, where the sig- 
nal strength is changing most rapidly. 
Since the range-beacon is to aid in directing 
the plane to its landing place, the new in- 
vention is especially valuable in the jiast 
few minutes of flight. 












“2 Become a Reporter / 


Thousands of SS for young 
men to enter the Newspapere field. 
Fascinating work. You will meet in- 
teresting people; interview celebrities. 
A famous New York reporter with 
twenty years of practical experience 
has written a whole course of jour 
nalism and reporting in six easy les- 
sons. He shows you the short-cut to 
success. He tells you what to do and what not to do, 

to become a successful reporter. Send wae a 
che “PRACTIC AL COURSE IN JOUR 
ISM,” by Henry John Brockmeyer of The e~ 
York Evening Post. Just a us 2 Postal Card— 
no need to send money. e mail you the 
whole set of six books and you na the 
$3.00 gas a few cents for postage. 
@ay. 
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P 
16-E Murray Street Dest. D-531 


New York 





weet, BE PAL To 
$5, 000 ONE WHO 


PROVES THAT THIS Is 
not the actual photo of myself 
showing my superb physique 
and how the Ross System has 
increased my own height to 
6 ft. 3 3-4 inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from 1 to 
6 inches in a few weeks!! 


Ne Appliances—Neo Druas—No pee Ross 
SYSTEM NEVER FAILS. Fee Ten oll rs Com- 
oun Convincing Testimony and Fo +k 5 
the Atlantic.” @. MALCOLM HOSS. Helght  Specialict 
° cialis’ 
Scarborough, Englands (P, 0. Box 15). -” 


First In 1907 
First To-day 
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SONORA! 


Known everywhere as 
tual cost to manufacture. 


These Sonora Chassis are of 
the very latest design and con- 
struction—Screen Grid — 245 
Push Pull Amplification. Total- 
ly shielded. Battleship Con- 
struction, with oversized trans- 
formers and condensers assur- 
ing long, faithful performance. 


Chassis measures 21 in. long, 
8 in. wide and 8 in. high. 
NOTE: Do not confuse this 
genuine Sonora built Radio 


chassis with similar type mod- 
els offered elsewhere. 


Uses: OU 
3—224, 1—227, 
2—245 & 1—280 Tubes 


—— 


CLEAR AS A GELL 


PRI 




















Here is a truly fine amplifier 
astonishing faithfulness and reali 
est quality parts, 


The Concert Power Amplifier sur 








NOTHING IN 


to give long life and the 
PHONOGRAPH AND RADIO 


QUALITY Radio. 


RADIO EVER APPROACHED THESE VALUES! 


Now offered to you in LIMITED QUANTITY at Prices LESS than the Ac- 
A ready market awaits your sale of these famous sets. 


Sonor, 


CLEAR AS A BELL 


RADIO CHASSIS 
WITH MATCHED 
ELECTRO DYNAMIC 
SPEAKER 














LATEST MODELS 
SCREEN GRID 
45’s IN PUSH PULL 








SONORA Model A31 


7 TUBES—3 SCREEN 


GRIDS 


. 26% 





SONORA Model B31 


8 TUBES—4 SCREEN GRIDS 


Uses: OUR 2 50 
4—224, 1-22 PRICE Net 


2—245 & 1—280 Tubes 





. «Super 
Power 


And “A-B-C” 
SONORA CONCERT 


Power Amplifier 


2 STAGE 
245 Push Pull 
With “ABC” Supply 
POWERFUL 


Faithful Reproduction 


affording volume galore with 
sm. Constructed of the high- 
finest performance. 
INPUT 

oremely efficient for reproduc- 


tion of phonograph records, radio programs and_ speeches. 
Operation requires: Two x 245 Power Tubes, one Y227 AC 
tube, and one X280 Rectifier tube. 
Regular OUR 1) 
Value PRICE e 

' 

} Net 


| —— 


RCA. | MAGNETIC 
CHASSIS 


This chassis is the 
identical one used 


- _ Note built-in 
} Output Transformer — 
{ this enables the speaker 

to be used with volt- 
| age applied to it as 
{ high as 600 volts, with- 
{ out any trace of dis- 
tortion, rattling or 
blasting. Equipped with 
generous over-sized 
Magnets. The thick 
armature is accurately 
centered. The sturdy 
metal frame is lined 
with a special fabric, 
sreatly improving the 
acoustic properties of 
this sensational speak- 
er! Note the corru- 
gated surface of the 
cone, an exclusive fea- 
ture—enhances _ perfect 
tonal reproduction qualities considerably. 
pactly made: 9” outside diameter, 4 
overall. 


Our Net Price _ _ 3 








CUT 
CALLS: 
a money-saver, as 
maker, for you. 
service-calls are due 


DOWN 


by your 





ISN’T THIS WHAT YOU'VE > 
BEEN WANTING? 
At Last A Real Noise and Hum 







You will find this 


much time and material has been wasted 
Service-Department 


Push Pull 
Amplifiers 


45 and 25 


Power Supply 





SONORA 
AUDITORIUM 
Theatre Amplifier 


2 STAGE 
250 Push Pull 
With “ABC” Supply 
Enormous Volume 
QUALITY OF REPRODUCTION IS AS NEAR PERFECT AND 
LIFE-LIKE AS POSSIBLE! ITS POSSIBILITIES CAN BE 
SUMMED UP IN THREE WORDS: ABSOLUTELY DISTOR- 
TIONLESS VOLUME! The full benefit of the 450 volts pro- 
duced is obtained, using this as a PHONOGRAPH AMPLIFIER 
—PUBLIC ADDRESS AMPLIFIER SYSTEM—RADIO TUNER 














AMPLIFIER. Self-contained unit. Supplies all necessary A, B 
and C power to its own tubes. Operation requires two type 
X250 power tubes, one Y227 A.C. tube, and two type X2581 
rectifier tubes. 
Regular OUR 1] 
Value PRICE . 

Net 


NATHANIEL | BALDWIN 
DYNAMIC D.C. SPEAKER 


Eliminator The ideal speaker for 


cabinet installation 
Baldwin Quality 
built to Baldwin hig! 
standards, which have 
been responsible for 
Baldwin world wide 
leadership Super 
ior tone quality 
Diameter 9  inche 








resistan of i} 
shins This aynemi 
No More peaker can he i 
Hum-m! with A.¢ Revel 
that are uipped t 
supply the B cur 
USELESS SERVICE rent to speaker field 
article to be a 
well as a money- Our Net Price $4.95 
The majority of your 


to line-noises. How 


BARGAINS IN TUBES 


making Regular SILVER SHIELD or PAR Vacuum Tubes— 


special apparatus to cut down line- 100 per cent. replacement within three months provided 
noises? Now a simple installation of the they still light 
“MAXIM FILTERAD” and your troubles X201A $0.35 281 $1.05 
Most com- are over. Works on all currents—Auto- X226 “40 X250 125 
Ve" deep matic—Requires no adjustments—Take Y227 50 X210 125 
” advantage is .r now! Y224 75 UXi99 .60 
advantage of this offer now! 
X245 -50 UVi99 65 
Heavy Duty Model X280 75 UX120 65 
“25 HH 3 Wout z 
it 12 75 
-65 
Net OUR PRICE 2 BES SOLD AT 





Net 











All offers are F.O.B. New York, and subject to prior sale. 


Terms: A deposit of 20% is requ 
Balance may be paid on delivery. 
amount is sent with order. 


order. 
if full 


ired with every 
Or, deduct 20) 


DO NOT WRITE FOR CATALOG! 





GRENPARK CO. , Dept. RC 245 Greenwich Street, New York, N.Y. 
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The Model PR-3FS Short-Wave Con- 
verter that is, in fact, an all-wave con- 
verter, as it enables also the reception 
of broadcast frequencies. The range is 
25 to 600 meters, so you are sure to 
cover the television band, too. 





The new Hammarlund Junior Midline 


Short-Wave Condenser, capacity .0002 
mfd. The rotor plates turn in a diam- 
eter of only 2 inches, while the total 
frame depth is only 15% inches. So this 
is an extremely compact condenser, made 
by one of the foremost condenser manu- 
facturers in the world. It is our Model 
No. PR-H-20, made specially for us. 





RADIO WORLD, 
145 West 45th St., New York, N. Y. 
Enclosed please find: 
[$12.90 for two years’ subscription (104 issues) for 
RADIO WORLD at the regular rate. Please send 


as a premium all parts to build the Short-Wave 

Converter, including filament transformer and 

SlexT-inch cabinet, but not including tubes. 
] This is your Model PR-3FS. 


(086.00 for one year’s subscription (52 issues) for 
RADIO WORLD. Please send the Short-Wave 
Coll Kit as a premium, your model PR-AK-1, 
consisting of three plug-in colls and base re 
ceptacle. 

($8.00 for six menths’ subscription (26 issues). 
Please send the Hammarlund Condenser, PR-11-20. 








SHORT WAVES with a Converter ! 


ITH high-gain radio frequency amplifiers characterizing experimenters’ broadcast 

receivers today, and audio amplification remarkably faithful, it is convenient, 

economical and easy to tune in short waves and television with a converter. In 

that way you use your entire broadcast receiver just as it is, and besides the 
television band, tune in other short waves. The range is 25 to 600 meters, when the 
broadcast set is worked at a high frequency, around 1,500 kc. 


The converter illustrated is model PR-3FS and has a filament transformer built in. 
There are only four external connections to make, and one of these is to a positive B 
voltage, 50 to 180 volts, taken from the receiver. If you have a screen grid set you may 
take this voltage from the screen of a radio frequency tube, by looping the bared end of 


the B plus lead and slipping the screen prong of the tube through the loop before reinsert- 
ing the tube in the set. 


The converter uses three 227 tubes and plug-in coils of the tube base type. 
an AC switch built in, but there is only one tuning dial (at right). 
the new Hammarlund Junior Midline of .0002 mfd. capacity. 


There is 
The condenser is 


This short-wave converter has proved highly satisfactory, developing great sensitivity 
and enabling the penetration of great distances. 
no squawking and no tricky tuning. 


There are no body capacity, no squealing, 


By all means provide yourself with the complete parts for this dandy converter, as 
specified by Herman Bernard, the designer. 


VV 


HE newest condenser to come from the laboratories of the Hammarlund Manufac- 

turing Co, is the Junior Midline, made especially for us, and designed for highest 
grade short-wave performance. The capacity is .0002 mfd. and the midline tuning 
characteristic prevails. Single hole panel mount, in a 3 -inch hole (with option of sub- 
panel mounting by built-in brackets) ; end stop provision at both extremes; rigid plate 
assembly and the fine workmanship of Hammarlund mark this compact condenser. The 
overall depth of the frame is 15g inches, while the rotor plates turn in a diameter of 
only two inches. This condenser, our Model PR-H-20, is a superb product, in line with 
the modern vogue of compact parts. 


VV 


RECISION short-wave plug-in coils, three coils to a kit, not counting as a coil the 
movable tickler. Used with .0002 mfd. for tuning, this kit of coils affords coverage 
of from 15 to 160 meters. These coils are wound on 97% air dielectric and are pre- 
cision, de luxe products. A receptacle base, on which the adjustable tickler is mounted, is 
supplied with each coil kit. This kit is our Model No. PR-AK-1 and represents the 
pinnacle of short-wave plug-in coil achievement. It is for short-wave receiver circuits. 


ve 


EXTRA-SPECIAL FREE OFFERS OF SUBSCRIPTION 
PREMIUMS! 


RADIO WORLD, now in its ninth year, is the first and only national radio weekly, 
and publishes the latest, up-to-the-second news of circuits, both of kit types and of 1931 
commercial receivers, as well as news of happenings in the broadcasting field. Lists of 
broadcast and short-wave stations, including television stations, are published regularly. 
You get your information weekly—which means quickly—and you get it accurately, so 
be sure to become or remain a subscriber for RADIO WORLD. We are able to offer now 
premiums especially attractive to short-wave experimenters, and ask you to make your 


choice from the parts offered on this page. When ordering, please use coupon. 


The regular subscription rates are: $6 tor one year, 52 issues, one each week; $3 for 
6 months, (26 weeks); $1.50 for three months, (13 weeks); $1 for 8 weeks; 15c¢ per 
single copy. 
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SANGAMO QUALITY 
AUDIO TRANSFORMERS 


A type for every purpose. 


Never sold at these prices before. 


Cat. 

No. Type Description List ALL 
3560—AX—Straight Audio $6.00 ONE 
3561—BX—Push-pull Input 6.50/ PRICE 


3563—HX—Push-pull 


3565— E—Output choke to match impedance 


impedanc 
dynamic 


Output for 250 or 271 


speaker 


power output tubes to match the 
i dance of moving coil of 
F i ; 6.50 - 


of the va 


rious type power tubes 5.00 

























227 TYPE ONLY 


But at a price which makes it worth 
while for you to stock up while the 
supply lasts. 


15c EACH 10c EACH 
Lots of 50 $7.50 Lots of 100 $10.00 

NO LESS THAN 50 TUBES SOLD 
GUARANTEE d in original manufac- 


turer’s cartons. Tubes guaranteed to light and play. 
FREE replacements within 5 days. 


FILTER CONDENSER BLOCKS 
FOR ALL STANDARD SETS 



































STANDARD VOLTAGE DIVIDERS, ive MFD., 600 
or replacement in 
REPLACEMENT FIXED RESISTANCES AND All Victor Sets 
Total capacity 10% 
GRID SUPPRESSORS Mfds., 600 working | 
POWER 2 : voltage. | 
Meuned in metal | 
can, } 
TRANSFORMERS Size 5%, in. long, 
7 5 in. —— and 4 
om. Set Model aes in. wid 
—. Canto Series 51 : Cat. No. 2709 
2390—amrad Bel. C (D) 37 2.50 | FOR ALL STANDARD SETS AND yond Ea 
2559—Bremer-Tully (R) BT 6-40 1.85 POWER AMPLIFIERS 
2567—Colonial (R) 32 AC 3.90 Cat. __ $1.75 
2617—Crosley (R) 30, 31, 33, 34, 40 Receiver, Model and Desc. No. Price 
421, 42, 82, 804 a 3.75 Brandes, B-11—4,650 ohms Part Cat. | 
2608—Dongan 2%, 5, 15 & Hi 2.75 (tapped at 2,500, 500, 50 Set Model Item No. No. Price i 
2575—Earl (O) 21, 22 2.25 and a separate 1,600 sec 3922 $0.60 Atwater Kent 37 Filter Block 5001 3.75 
2522—Earl 21, 22, 55, 56 3-95 | Crosley—5,000 ohm’ voltage Brandes B-15, B-16 Filter Block 5004 5.00 | 
2657—Eveready- Bosch (O) 28 3.50 divider . 3965 .75 | Columbia-Kolster, C-6 Filter Block ; 
2617—Fada (R) | 25 3.75 | Earl, 31, 32—5,000 ohm volt- 5005 ay 2.00 
2580—Franklin 210-250-281 F Pe 3.85 age divider 3907 35 Eveready and Bosch 1928-29 
2662—Freed-Eisemann (O) NR 70 5.75 Freed-Eisemann, 78, 79, 95 Filter Block 2988 3.95 
2626—Freshman Q . 3.85 —5,000 ohm voltage di- Earl A2 Filter Block 5006 4.00 
2557—G. T. C. 1%, 2%, 5 & Hi 2.75 vider 3907.35 | Fada D Filter Block 5008 3.75 
2575—Kolster (R) K20, K21, 6K 2.25 | Freshman, all N  models— Freed-Eisemann NR57 Filter ; 
2655—Kolster K24 _— -250) 4.75 sg ohm voltage di- ° ; Block 5010 3.75 
2656—Kolster_ K20, 22, vider 3963.75 «| Er -5 Filte “Kk 5012 7. 
2630—Loftin-White 600, 2%. 2%, 5 4.25 Freshman, G10—6,560 ohms oe +e + ge - ss Ta | 
2654—Loftin & White (D), tapped at 1,100, 1,500, 1,460, Filter Block 5013 5.00 | 
245 Power Amplifier 3.85 1,500, 1,000 3918 .75 | Freshman N11 (250 tube) ‘ 
2572—Midget sets using 224, 227, 245 General Motors, 16005—Part Filter Block : 5014 6.00 | 
& 280 Tubes 2.85 14547, 9,372 ohms tapped Kolster K-22, K-20, K-40 : ; 
2615—Peerless Kylectron 2.25 at 800, 59, 1,863, 2,000, K-42, Filter Block , 2805 2.50 | 
2565—Peerless (O) 20, 22, 60 cy. 3.50 4,500 3169 .80 | Columbia-Kolster 920, K-43 Filter 
2600—Philco all sets 3.90 Kolster, 6K—7,120 ohms tap- Block ‘ WS32626A 2963 2.95 
2551—R C A 17, 18, 33, 51 3.95 ped at 3,000, 220, 60, 840 4014 .65 | Kolster 6-H and K-5 Filter ~~ 
4 Cc ry Hy = ca seater, K-24—7, ~ oi ie Block 2316 2815 2.75 
2566—R C 52 . tappec a% 3,400, 3,800, 55, o 5099 2 
2603—Sonora Ae 31, B-? . 4.50 80. 40, 360 3905 75 + pe we we e%. Filt A wy ® 5022 3.50 \ 
2618—Sonora with 600 ¥. C.T. 2—T%V. Peerless, Courier model 22— Condenser ae ve 2624 2805 2.50 
1—2%V., and 1—15V. with Sov. 225,000 ohm voltage di- Majestic 171 Sets Filter Block 5026 3.95 
primary for voltage regulator vider 3870 = .75 Malestic 250 Sets Filter lock 5027 3.95 
tube " 3.75 | Philco, 3865—B resistor 4900 Majestic 235 Sets Filter Block 5028 3.95 | 
2608—Sonora (O) 4-R, 2-RP, 25, 3R 2.75 tapped at 1,400, 1,500, Majestic ‘Master = Gener 3B om ° | 
2602—Sparton (O) Using 3V’ heaters 4.50 2,00 3987.80 — ina ‘ 5029 2.95 
2559—Steinite (R) 261, 262 s 1.85 ROA 18, 33, 51—3,940 ohm Majestic Special Master B ~—s ° 
2662—Stromberg-Carlson (D) 641, 642 4.75 voltage divider 3872 .30 ae ae 5020 3.95 
2617—Temple (R) 8-60, 8-80, 8-90 3.75 | Sparton, 110—7,000, tapped Majestic A Eliminator 5031 3.75 
2602—Thordarson T-3487 for Sparton at 2,000 3976 .80 Peertess All Ce ‘a _ Sets 503 75 
600, 5, 5, 3 V 4.50 | stewart-Warner—8,000 ohms Filter Block caret ted ogre 
2558—Victor using 245's 2.75 tapped at 3,500, 3,500, R ; os : 2855 1.50 
2664—Zenith 33, 34, 35, 35A 2.95 2.800 3 CA 18, 33,51 Filter 
2527—Zenith 0, 11, 12 5.00 | Silver-Marshall, 655 — 11,350 Blok | 8333 2710 1.50 
VICTOR UNCASED ohm volt, divider 3164 1.00 . : e 7 howd = goss ys rH 
Victor, R-32, R-42, RE-45 e oc 289 27 . 
R.C.A. and RE-75 — voltage di- RCA 44, 46 Filter Block 2711 4.50 
CONDENSER viders 3170 .90 | RCA 60 Filter Block 8346 2726 4.95 
100 VOLTS D.C. Stromberg-Carlson, 10 and RCA 62 Filter Block 2659 5.95 { 
WORKING VOLTAGE 11 — Parts P19559 and Sonora Using 250 tubes, Filter 
This genuine a — = 7" eon — SET -80 Block 2914 1.85 
Victor uncase con- emple, -60, 8-80, 8&-9 9, 79. gf —e 4 y 
denser is composed of 6,850 ohm voltage divider 3951 .30 a 1 Mae ee ap Block os aa 
the highest, grade ma- Steinite 40 Filter Block 5028 6.00 
terials. They are compact and moisture UTILITY + le 8-60, 8-80, 8-90 Filte — : 
proof, impregnated . special heat _resist- —  S » 8-80, 8-9 iter 2754 95 | 
ing compound. 00 eno CONDENSERS Zenith ZE11. 12, 14, 18 res . 
‘ae Each IN METAL CANS Filter Cond. PL1145 2800 3.25 
_. 25¢ $2.50 doz. 3150 1 Mfd. 450V. 50 Zenith ZE18 Filter Cond. . 
..35¢ 3.60 doz. 3152 2Mfd.  450V. 75 35Px, 35APX, and 37A 2701 3.25 
50c 5.50 doz. 2925 1 Mfd. 1000V. 75 Zenith ZEI17 Filter Cond, | 






















































MAIL 
ORDERS TO 





16 Murray Street 





TERMS:—20% with order, 
balance C.0.D. 2% dis- 
lo count allowed for full re- 
mittance with order only. 
No orders for less than 


New York, N. Y. $2.00 accepted. 
















STOP! DON’T SHOP! 


|. per a NEW plan, which saves you money. Stop shopping— 
the lowest prices are right on this page. Yes, lower than in 


our own catalog. Why? Because 


no house can get out a new cata- 


log every month, but by advertising in this magazine we can bring 


you the latest and lowest prices up to the time this ad is printed. 
We watch our competitors and do not allow anyone to undersell 
us. We meet ANY price on NEW merchandise. Order direct from 
this page and save money. 100% satisfaction on every transaction. 





Dry Electrolytic Condensers 


Mount in any position! Guaran- 
teed never to blew out! Bemark- 
ably compact and very inexpensive, 
permitting generous use of filter- 
ing systems, The greater the mfd, 
capacity employed, the less A.C, 
hum remains, 500 volt peak rating. 
Jdeal for all 171A + 245 power 
packs—use two of each capacity 
desired for 250 power packs (1,000 
volt peak thereby assured). 












No. Mid. Diameter Length 
1808 1 34 in. 236 in. 
1802 2 1 in 2% in. 
1804 4 1144 in. 2% in 
1808 8 14% in 4%2 in 
1816 16 3 i 4% in 
1824 2 3S in. 4%_ in. 
1832 32 3 in. 434 in. 
Adjustable Voltage Divider 

Designed for. extra 

heavy duty. It can 

VARIABLE SLIDES be used in any radlo 

power operated set, 


**B”’ eliminators, pow- 
er packs, amplifiers, 
ete. Especially useful 
in all radio set re- 
placement werk, used in converting battery 
sets into power sets. The correct voltage is 
obtained by loosening screws of sliders and 
by moving the latter into the correct posi- 
tion. Voltage cannot vary due to Vy = u- 
liar construction of the resistor and contact 
Shipping weight 4% Ib. List $1.50. 


. © 


sliders 
No. 2275—Divider, 10,000 Ohms, 

ia scatacdensssaseeneamen 75¢ 
No. 2276—Divider, 25,000 Ohms, 

4 slides... * -pieseecure’ ° 75¢ 











Peerless ABC Power Trans- 
former—80 Watts 


As used in “Courier 


Model 65’ chassis, 
Plate, control-grid, 
sereen - grid, fila- 
ment voltages for 
three '24’s, two "27’s 
two ‘45’s, and ‘S@ 


rectifier (electrosta- 
tie reproducer bias- 
ing potential recti- 
flier). Has approxi- 
mately the follow- 
ing output ratings: 





2.5 V., 10 


A.; 700 V., 


enter-tapped, 350 V. and 120 Ma. on each 
side; 5 V., 2 A.; 3 V., 60 Ma. Primary 
tapped for low or high line voltage. The 
correct: replacement for big sets. For 110- 
120 volts, 50 or 60 cycles, Dimensions 4x4x 
3*2 in. Weight 6 lbs. List $12.00. 


No. 1403—YOUR PRICE 2-5 





Kolster Speaker Chassis 


May be connected directly 
in the plate circuit of type 
"12A tubes; or to higher- 
power tubes through an out- 
put device. In push-pull cir- 
cults, speaker may be con- 
nected from plate to plate. 
“*9-inch cone’’ type, Paper- 
rattle is prevented by a 
flannel damper; bass notes 
are well reproduced due to 
the ‘‘free-edge’’ effect. Its 
small dimensions make it 
cligible for use in home- 
constructed mid get sets. 
Comes with 6 ft. cord. Dimensions: 10 x 
Sty x %'g inches. Shipping weight 61 Ibs 





List Price, $18.00. 2 
No. 1500—YOUR PRICE........ 3 


A.C. Short Wave Converter 
The thrill of tuning ir 
ét t waves is yours, 
because you can con- 
this short-wave 
converter to your 
broadcast receiver, no 
matter what type 





nect 


re- 


















R.C.A. Double Filter Chokes 


This heavy-duty, extreme- 
ly strong, double filter 
choke can be used for all 
types of filter circuits, 
experimental work, power 
amplifiers, receivers, elim- 
inators, power packs, con- 
verted sets, etc. Known 
as R.C. A, replacement 
part for all Radiola mod- 
els, particularly Nos. 33, 
17 and 18, Each choke 
D.C. resistance, 500 ohms. 
Connected in parallel, these 
double filter chokes have a rating of 15 Hen- 
ries at 160 Mills; connected in series, 60 Hen- 
ries at 80 Mills. Fully shielded in heavy metal 
case with special insulating compound. Size 
544 x 354 x 2%. Shipping weight 6 lbs. 


List Price, $10.05. 90c 


No. 8336—YOUR SPECIAL PRICE.. 





Earl Power Transformer 
70 WATTS 


Make money revamp- 
ing the old battery 
set. This power trans- 
former used in Earl 
Model 22 receiver 
supplies “A,” ‘“‘B’”’ 
;}and “C’ potentials 
for: two ‘'27’e (or 
screen - 2 
three °26’s, two’71A’s 
and one ‘80 rectifier; 
total current cutput of high-voltage winding 
at maximum output (about 200 volts) is 80 
ma. High-voltage secondary, filament wind- 
ing for °27’s, and for ‘71A’s are center- 
tapped. May be used in any number of 
combinations, Suitable resistors, a couple of 
4-mf, filter condensers, two 30-henry chokes 
and by-pass condensers complete fine power 
pack, Size 3% x 3 x 2% inches. 16 long 
leads and full wiring directions. Shipping 
weight 5 lbs. List Price $7.50. 

No. 1410—YOUR SPECIAL PRICE 











tes 
eri 


me 


700 A.C. volts and 0-20-120 milliamperes, 
moeasured on the one meter. Strong case w 
Complete. f 
lyzing. Size 10%x342x8 inches. 


No. 700—READRITE ANALYZER. YOUR 






filament volts, 


New READRITE Analyzer. 


This three-meter analyzer has selector switch 
for checking all parts of tube circuits by 
connecting to the set sockets. Selection for 
ting voltages of plate, grid, cathode and screen- 
d done quickly and accurately. Plate current, 
line and power supply volts are 
Grid swing test for tubes used. Just 





asured. 


push one button for screen-grid and other button 
for other tubes. 
simple and 
furnished. 
continuity 
Capacity 
ing 
also measuring resistances up to 100,000 ohms. 
Eight scale readings of meters may be used sep- 
arately with the jack terminals provided. 
readings are 0-60-300-600 D.C. volts, 0-10-140-. 
A. 
= i the begi f li t ana 
Fills every ye expert serviceman or the beginner for radio se - 
Fi wale juches. Shipbing weight 13 Ibs. List Price $25.00. 


Makes testing of all type tubes 
thorough. 4%%-volt grid battery is 
Battery is used for grid test and 

testing of transformers, chokes, etc, 
and resistance charts furnished show- 

use of instruments for testing condensers, 


Scale 


«. and D.C. filament voltages are accurately 
leatherette covering. Attractive. Compact. 


| SER jah aieasahaleite 4.70 





“250” A.C. Power Transformer 


This power transformer 
supplies currents for five 
15-volt Arcturus tubes 
drawing 5 Ma. and % 
amp. on filaments; one 
2.5 V. tube; two °'50’s, 
and two ‘8l’s. Two 227 


or 224 (if suitable resist- 
ance is used) and 750 
volts. Full wave “‘B’’ and 
“Cc.” Entirely shielded in 
metal, 454x45gx642 inches 





high. Weight 15 lbs. For 
116-1206 voits, 50-60 cycles. List $20. $3-75 
No. 1412—YOUR PRICE........ 


Professional Telegraph Key 


Used for telegraphy, 
radio, home practice, 
house-to-house commu- 
nication, as a keying 
means in test circuits, 
etc. Mounted on heaty 
micanite base 3°*4x5x49¢ 
in. thick. Has 2 switches 
to telegraph on two circuits, independently 
or together. A wonderful chance to get a 
commercial telegraph key with sturdy '4-in. 
silver contacts! Handles a lot of power. Ship- 
ping weight 2 lbs. List price $3.50. 70 
No. 1625—YOUR PRICE c 








Sold on a 6 MONTHS FREE 
BASIS, PROVIDING TUBE IL 











6 MONTHS GUARANTEED NEONTRON TUBES 


REPLACEMENT GUARANTEE 























LIGHTS! All tubes are carefully 
meter-tested before shipment, and carefully packed. Do not 
confuse these HIGH QUALITY tubes with any other “‘low 
priced’’ tubes—our low prices are possible because we do @ 
VOLUME business! 
Choice of Choice of Choice of Choice of 
226 112A 245 222 
227 200-A-199UX 280 210 
171A 199UV-120 171 250 
201A 224 281 
63¢ each 69c each 79¢ each $1.58 each 
a — — —_—- 
We have just issued our new “RADIO 


SERVICE TREATISE.” 


It’s red hot all 
the way through. 52 new hookups and 
circuit diagrams. 110 illustrations. 


Partial contents: Modernizing old radio 




















Utah Dynamic A.C. Power | 
Speaker—Model 33A 


110-volt, 60-cycle 
A.C. light socket 
supply for field 
excitation with 
Westinghouse dry 
rectifi 
in. high, 
wide, 734 in. 
ep. Speaker 
comes packed in 
wooden crat 
Weight 19 Ibs. 
is one of the 
most powerful as 
well as best re- 
producers in the market. 
List Price $50.00. 

No. 1506—YOUR SPECIAL PRICE 7: 


9 
in. 
e 





9-inch cone. 





Kolster Power Transformer 
85 WATTS 


Will supply sufficien: 
current and voltage for 
push-pull "10’s, in con- 
unction with type ‘#1 
half-wave rectifiers. The 
2.25-volt secondary out- 
put is just below the 
rated maximum for type 
‘24 and 27 tubes; tubes 
will last much longer 
than when heated from 
@ higher-voltage trans- 





former. Four secondaries are rated ss fol- 
lows: Secondary Sl, 7.5 V., 1.25 A.: 82, 
center-tapped, 7.5 V., 1.25 A.; 83, 1.5 V., 
4.25 A.; S4, 2.25 V., 1.65 A.; 85, 725 
V., 90 Ma. Primary is tapped for low line 
voltage. For 110-120 veilts, 50-60 cycles 
413 x 44%, 414 inches. Shipping weight 
12 lbs. List Price, $19.50 


No, 4336—YOUR PRICE 5-75 





NEW! NEW!! 
Superheterodyne S-W Converter 


Positively greatest converter ever built. tt brings 
in European stations daily, clear as a bell. 
At leet @ short- 
Wave converter 
that converts any 
broadcast tet into 
asuperheterodyne 
ehort-wave receiv 
er. EXoploys three 
227 tubes and 


plug-in coils! Coll 
switch is used tc 


sover all wave- 
lengths Single 
dial control, no 


body capacity, no 
squeals. Thiscon- 
verter has built- 
in filament trans- 
former to heat the three 227’s. All you need 
to obtain from your receiver is @ positive EB 
voltage anywhere from 45 to 180 volte. Volt- 
age is not critical; ne molectation of ) 
receiver. So simple a child can operate 
Size 7x10x5 inches. Shipping weight 8 ! 


No. 1614—Super Converter. List 
Price $25. Your Price (less tubes) $155 
Genuine Magnavox Microphone 
Do Your Own mone Phenograph Recording 


Made by the worl 















famous Magnavox Co. 
While originally made 
to strap on the head, 
it is easy to screw @ 


handle onto one of ‘ 
the side brackets. The side brackets are 
covered with soft rubber and place the 
microphone at the best speaking distance 


from the mouth. Comes with 6 feet of cord 
The biggest mike bargain in America! Com 
plete with straps and buckle to fit around 
head. Brand new, in original factory pack- 
ing. Shipping weight 1 Ib. 

List Price, $10.75. $155 
No. 1610—YOUR SPECIAL PRICE 








ceiver you have. Tunes sets, How to congest, Batiegy * power 
from 10 to 200 me- sets. Selection of tubes. © detector . , ® 
ters, u ing only two tube. The power tube. Changes in High-\ oltage Condenser Units 
plug co “Coils, grid or “CC” bias circuits. Push pull We " « 
already wound, are amplifiers. Replacing audio trans- pA J They 

supplied with outfit. Converter has built-ir re formers, Phono. attachments. How to are ideal for general re- 
filament transformer to heat three 227’s. All RaADISC choose power transformers. Voltage placement purposes and can ¥ \ 

eu need obtain from your re is a © peace dividers, Wattage of power trans- be installed in any new 

ositive “B’ voltage, anything from 45 to van RADCTRICIANS RADE formers. Selecting and installing power-pack. All condensers 
180 volts. Voltage not critical. No mole FoaRanre Seavict replacement parts in radio sets. are furnished with 8-inch 
tation of the receiver. No tricky regenera- RA Filter condensers. Repairing “‘B’* lengths of tinned “‘push- 

ion control, only a single, smooth-operating ¢liminators. ALL BRAND NEW back” wire tin ush 

al to manipulate. No squeals, no grunt- epee sta REPRINT. Chuck . 
+: ne belly canaries ull o EAL radio information 660 VOLTS ] 600 VOLTS 
hort-wave converter, inc = ~ — Sa. _ a Cat. Mid. Your | Cat. Mfd. Your 
Fe pastor eininepd a catalog section has dozens o Neo. Capac. Price | Na Capac. Price 
rT ransformer, complete hookups—never found an —s’ 

1 i gra! Shippin ight ) ywhere before. a ‘ 
and pict rial diagram. Shipping weight 8 Ibs. WRITE TODAY. Enclose cents for postage. aes ‘2 bee — o- : « = 
List Price $20.00. 45 Treatise sent by return mail. 1704 2 “40 | (1708 3 roe 
No. 1617—YOUR PRICE, less tubes 17054 ‘oj; sbi 





remittance, which must accompany all 


If full cash accompanies order, deduct 
Send money 





WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 


If C. O. D. shipment is desired, please remit 20° 


order—certified check—U. 


orders. 
2° discount. 
S. stamps. 


Ss. 


Radio Trading Co. 
23 West Broadway 
New York, N. Y. 


ORDER FROM THIS PAGE. 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargain® 

Should you wish goods shipped by parcel post. be 


sure to include sufficient extra remittance for same. 
Any excess will be refunded. 


You will find special 
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e Pilot’s wonderful wave band changing switch, incorporated in the new Universal | 
* Super-Wasp, revolutionizes the short wave art. No longer need numerous coils be 
; 
a . T . . . 
to changed to cover the various wave bands. Nolonger need dial settings change each time 
nm the same distant stations are tuned in. You can log permanently all the stations you 
- can get throughout the world, you can tune from the short waves to the high ship waves 
ie . . . 
no without removing your hand from the single control knob. 
10 
~ 
t- = , . 
> Universal Features Revolution- What You Can Get on the 
~ izing the Short Wave Art UNIVERSAL Super-Wasp 
be Complete coverage all wave bands from 15 to 650 On theshort waves are hundreds of relay broadcast- 
“ meters without coil changing. Complete At: oper- ing, experimental and amateur stations trans- 
—_ chassis in cabinet. (Also available in battery model) mitting voice and music; actually thousands of 
_ il Metal Chassis. . , , amateur and commercial stations sending code; } 
1e Highly sensitive and selective circuit. numititinn time . . hind tel 
I Screen Grid TRF amplifier plus Screen Grid ee a a 
Detector. phone stations; dozens of television transmitters; 
| 227 First Audio Stage. and police radiophone stations in many cities. 
Two 245’s in push-pull output stage. On the broadcast ranges, the Universal Super- 
a Stations can be logged permanently on dial. Wasp covers the full maximum and minimum | 
se Regeneration control does met alter tuning. limits, bringing in broadcasts never heard on the 
. Provision for Phonograph Pick-up. average broadcast receiver. 
h ne ae ‘ls. spacetime Sr TO ‘*HAMS’?: Above broadcast ranges, the Uni- 
umina lals. ilot will continue building , . s s 
: r i : . : versal brings in ship and shore sta- 
1 Handsome Walnut Cabinet. the original Super-Wasp in . S P 
, M d = : kit form for licensed amateurs tions on 600 meters. 
e ost advanc construction yet and others who want to spread What other receiver offers you as 
m used for short wave work. the tuning on their pet wave I li itl littl all 1 
s Sends Seema Sevenny hannsencsebiers bands and add their own audio much radio with as little effort: 
no drilling or cutting, all parts fully —— bad Ask your dealer for a demon- 
prepared. stration! 
| r bal »O 
Pilot Universal Super Wasp rél A. C. Model (K-136) in Kit Form 
| 
ve PILOT RADIO & TUBE CORP., Lawrence, Mass. : 
a SB 
Chicago: 234 S. Wells St. New York: 525 Broadway San Francisco: 1278 Mission Street 
OFFICES IN PRINCIPAL COUNTRIES OF THE WORLD 




































Dealers 
I 0. I 
Miss. 


For a HIGHER TYPE 
of RADIO SERVICE 


standardize on the line conceded by leading radio engineers, 
technicians and service-men “Supreme by Comparison’ 


SUPREME SET ANALYZER 


Model 90 


HALLENGES compari- 


son with ANY Analyzer 
at ANY price. 
distinct readings 


Provides 119 
and 22 


distinct ranges for external 
use through only 3 connec- 


tions- 


11 ranges for Output 


Meter use. 


It 


number of 


depends not on the 
meters em- 


ployed, but on ingenious 


and 
Net Price, 


t. Greenwood, $7 g50 


efficient design — on 


sheer merit and perform- 
ance. On this basis it chal- 


lenges comparison. 














Model 70 


a OOK to Supreme for 
Supremacy”’ in all 
phases of service engi- 
neering. This new prod- 
uct of Supreme in 
radical contrast to pre- 
sent day Oscillators 
which provide tuning at 
only one or two inter- 
mediate frequencies. 
Advantages are too nu- 
merous to enumerate 
here—we urge that you 
write for the facts. 


SUPREME 
OUTPUT- 
OHMMETER 


The perfect compan- 
ion for the Model 70 
Oscillator and a useful 
service instrument in it- 
self. The Output-Ohm- 
meter is a very ingenious 
combination of a 
D’Arsonval movement 
meter ,f ull wave rectifier 

















SUPREME 
RADIO DIAGNOMETER 


e Net Price, 
F. O. B. Greenwood, 
Miss. 


Special Superheterodyne Oscil- 


lator Coil. Dealers Net $4 500 


Price, F. O. B. Green- 
wood, Miss. 


“EVERYTHING TO GAIN 


are interested. 


Model 400-B 


1E only complete port- 

able radio testing lab- 
oratory—often imitated but 
never duplicated. The Di- 
agnometer is recognized 
throughout the radio world 
as the most complete service 
equipment ever conceived. 


The self contained Oscil- 
lator furnishes modulated 
signal for testing, synchro- 
nizing, neutralizing, etc.; 
and special oscillator coi! is 
available as accessory cali- 
brated to 130, 172 1-2, 175, 
177 1-2and 180 kilocycles for 
peaking intermediate stages 
of Super-Heterodyne sets. 
When writing for further in- 
formation on the Diagnom- 
eter ask also about the Su- 
preme Laboratory’ Test 
Panel. 


bridge with an attenu- 
ated output meter range 
and an accurately cali- 
brated Ohmmeter ronge 
from 0 to 1 megohm 


Supreme 
Less Tube and Batteries, Deal- 
ers Net Price, F. O 

wood, Miss. ; 


Supreme 
Dealers Net 
Greenwood, 


Handsome 
hardwood for combined Oscil- 
lator, Output-Ohmmeter, and 

Accessories. Dealers Net Price, $ 500 
F.O — 


SUPREME OSCILLATOR 


Oscillator Model 70, 


B., Green- $4975 


Output-Ohmmeter, 
Price, F. O. 8. $3900 


Miss. 


carrying case of 


B. Greenwood, Miss. 




















SUPREME TUBE 
CHECKER 


Model 19 


BEAUTIFUL in appearance, 

simple and accurate in 
operation, the Supreme Tube 
Checker Model 19 should be on 
the counter of every dealer and 
in the shop of every service man. 
Available in two types, a 
counter model for Tube De- 
partment or shop use, and a 
portable model for the outside 
salesman or service man. Ask 
also about the Supreme Pre- 
Heater and Short Tester Model 
30 which together with the 
Model 19 Tube Tester consti- 
tutes the ideal equipment for 
any Tube Department. 


Dealers Net Price, F.O. B. 
Greenwood, Miss. 


$26.95 
$29.95 


Counter Type 


Portable Type 


AND NOTHING TO LOSE” 


Weare for the convincing narration of advantages on the instrument, or instruments, in which you 


Ask, too, about the ‘‘Self-Satisfying—Self-Payment Plan’’—the original time-payment 


plan for the purchase of the best in radio service equipment under which satisfaction is guaranteed. You 
have ‘‘Everything to gain and Nothing to Lose.’’ 


SUPREME INSTRUMENTS CORP. 


402 Supreme Bldg. Greenwood, Miss. 
Distributors in all Principal Cities 
Service Depots in New York, Philadelphia, Pittsburgh, Chicago, Kansas City, Seattle, San Francisco, Toronto 


Foreign Division: 130 West 42nd St., New York City. 
Cable Address: LOPREH, New York 





